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REPORTS 


ON THE 

COAL RESOUECES AND PRODUCTION OF INDIA. 


Ft*om the Secretary of State for India^ to the Government of India^f-^No, 29, 

dated 2Uh March 1806. 

A collection of papers has been lately laid before Parliament, being 
reports from Her Majesty^s Missions abroad on the coal production 
of foreign countries ; and it is now the intention of Her Majesty's 
(lovernment to instruct the Queen^s representatives to report further 
on this subject, in order that their reports may be laid l>efore Parlia- 
ment in 1867. 

2, I have to request, therefore, that you will issue directions to 
your Officers in the several districts of your Presidency, to furnish 
reports on the coal resources and production in the districts under 
Iheir charge, supplemental to the report by Dr. McClelland of the 11th 
^July 1845. 


No. 876 -883. 

Copy forwarded to the Governments of Bengal, N. W. Provinces 
and Punjab, Chief Commissioners of Oudh, Central Provinces and British 
Burmah, Resident at Hyderabad, and to the Superintendent of the 
Geological Survey, with a request that the required report may be 
prepared and submitted to this Department for transmission to tlie 
Secretary of State. 


No. 884, dated 15tb May 1866 

* 

Endorsed hy the Home Depaetment. 

Copy forwarded to the Public Works Departmcnl, with a request 
for any information on the subject which that Department may he able 
to supply. 


From the Government of India, to the Secretary of State for India,— No. 10], 

dated 3rrf June 1 867. 

On receipt of Lord de Grey's despatch No. 29, dated the 24th 
March 1866, we requested the several Local Governments and Adminis- 
trations to furnish the reports required on the coal resources and produc- 
tion in the districts under their charge, and Ve addressed a similar 
requisition to the Superintendent of the Geological Survey, and to the 
Public Works Department. 
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3, We now transmit to 

From Ben gill, No. 2722, dated 2nd 
October 1866. 

From North 'Wefttern Provinces, No. 

2RC„ dated 2l8t January 1867- 
From Punjab, No. 1627, dated 4th 
August 1866. 

From Oudh, No. 2410, dated 26th June 


you cojues of the replies which wc have 
received to our circular, together with 
twenty-five copies of a pamphlet on the 
coal resources and production of India/ ^ 
prepared by Dr. Oldham with re- 
ference to Lord de Grey^s despatch 
above mentioned. 


1866 

From Central Provinces, No. 2008-161, 
dull'd 29th October 1866. 

From British Burmiih, No. 308, dated 
20th September 1866 

From Ueaident at Hyderabad, No. 35, 
dated 9th August 1866. 

Corrosixmdencc regarding Kurhurballee 
Coal Field (rtH-clved under docket 
Jrom Public Works Department, No. 
507C., dated 8th Juno 1866.) 


3. We may state that we are at 
present in communication with the 
Officiating Superintendent of the Geo- 
logical Survey on the propriety of or- 
ganizing some proper system of obtain- 
ing correct mineral statistics in India, 
and that wc shall address you hereafter 
on the subject. 


From T. Oldham, Esquire, LL. I)., Superintendent of the Geological Survey of 
India, to the Officiating Junior Secretary to the Government of Bengal , — 
No. 518, dated 24?!//- September 1866. 

. Your letter No. 21351^ dated the 12th instant. 

The report on the coal resources and production of India (including 
of course Bengal) was Called for several months since by the Government 
of India, as well as the Governments of Madras and Bombay, and will 
be submitted in due course as soon after the close of the present coal 
yc'ar — gciuTally suj /posed to terminate in October — as will admit of the 
returns of the yearns out-turn being received. 


No. 2722, dated 2iid October 1866. 

Endorsed by the Government of Bengal, 

Copy forwarded to the Secretary to the Government of India, in the 
Home Department^ for information, with reference to the memorandum 
from his Office, No. 876, dated the 15th May last. 


From Lieutenant-Colonel C. J. Hodgson, R. E., Officiating Secretary to the Go- 
vernment of the North-Western Fravinces in the Public^ Works Department, 
to the Secretary to the Government of India Home Depaetment, — No, 22CC, 
dated Camp Agra, 2\8t January 1867. 

With • reference to Mr. Under Secretary HowelFs endorsement 
No. 877, dated 15th May last, on the subject of coal resources and pro- 
duction in the 'North-Western ProvinceSj I am desired to state that coal 
is not known to exist in any part of the North-Western Provinces, and 
that there is apparently not the least probability of its so existing. 
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I am to add that the printed Proceeding's* of this Government 
in the Volumes for April 1864 and 
August and September 1866 (RaUway 
Branch), are the only ones whieh refer 
to the supply of coal to the Bail way at Mirzapore from the mines at 
Bewah. 


• 2 . 

* With the Government of India^ 
in the Public Works Department* 


^rom T. II. Thornton, Es(^, Secretary to the Govet*nment of Punjab^ to the 
Sen^ctary to the Government of India IIoms Depa^rtment, iSim/a,— ^j!Vb. 1627, 
dated Mm^ee, Hh August 1866. 

In reply to your letter No. 878, dated 15lh May last, J am directed 
to submit copies of a memorandum, and its enclosures, from the Secre- 
tary to this Government, in the Public Works Departmerit, on coal 
operations in the Punjab. 

2. This memorandum may be considered as supplementary to 
Dr. Oldham^s printed report, dated 80th April 1864, which contains, 
in fact, up to date, all the information this Government possesses in 
regard to the coal mines. The impression he derived from the brief 
inspection, which alone it was in his power to effect, was that the 
quantity practically available would probably not prove large. But, so 
far as the mines have been yet worked, there has apparently been no 
indication of exhaustion ; and the experience thus gained appears to 
have led th<jse engaged in the work to anticipate that the available 
supply may ultimately prove to be more considerable than at first 
seemed likely. The character of the coal does not entitle it to rank 
high as a coal for manufacturing puryioses, being so liable to spontaneous 
ignition that its use in steamers is deemed to be dangerous, but it can 
evidently be turned to good account in railways. 

3. The Lieutenant Governor has understood from Dr. Oldham 
that he hopes next season to be able to have a comyileto survey made 
of the Salt Range ; and if so, it may be hoped shortly to obtain very 
complete information in regard to the coal deposits. These appear also 
to exist in some other portions of the hill ranges on the north and 
east of the Punjab ; but, so far a% is known, not in sufRcient quantities 
to he practically of economic use. 


From Colonel A. Taylor, Officiating Secretary to the Ofwernment of Vanjobf 
Fuhlic Worics Department^ to the Setrretary to the Government of Puujahi — 
No. 1824, dated 'IXst July 1866. 

In reply to No. 1243, dated 2nd June, the undersigned is desired 
to forward the accompanying memorandum on coal operations in the 
Punjab, 
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Memorandum l)y the Secretary to the Government of Punjab P'uhlic Works Depart - 
mentf on coal operations in the Punjab. 

Excavation op Coal Salt Ranos. 

!|Jhe late Lieutenant-Governor, Sir Eobert Montgomery, in a 
minute dated 17th July 1868, stated that his attention had been called 
to the existence of lignite or coal in the Salt Bange, upon which 
Dr. Heming had remarked very fully in his report published in the 
Journal of tiie Asiatic Society of Bengal, VoL XXII. of 1863. 

The coal had been examined and tried on several occasions, and once 
by Mr. Brunton, Chief Engineer of the Punjab Railway, who reported 
favorably of it ; but no attempt had been made to systematically work 
the mines up to the date of Sir Robert Montgomery's minute above 
referred to. 

In that minute orders were given that the matter should be taken 
up in earnest ; and the question of the existence of coal or lignite fit for 
fuel be thoroughly tested and decided on, both in the Salt Range and at 
Kalabagh ; and extracts from Dr. Fleming's report were sent for the 
information of the officers concerned. 

A favorable report on the prospects of a coal field near Kalabagh 
and in the Bunnoo district was subsequently received from the Deputy 
Commissioner, but this was follofved up by no further active measures. 
There is, however, reason to believe that the quantity available in these 
localities is very limited. 

The excavation of coal was commenced in the Salt Range of the 
Shahpore district early in 1864. 

Some of the coal obtained from two of the mines (Dhumdole and 
Mukruth) was sent to the Railway Authorities at Lahore for trial in 
their locomotive engines, and the result was favorably reported in the 
letters from the Chief Engineer and Locomotive Superintendent, 
published in pages 307 and 308 of the Supplement to the Gazette of 
India, dated 3rd September 1864. 

The result of further trials, with a review of past operations, past 
expenditure, and the general prospects of the mines, were given in a 
memorandum publislied as a Supplement to the Punjab Gazette of the 
12 th October 1864. 

In the meantime, Dr. Oldham, Superintendent of the Geological 
Survey of India, who had been ordered to proceed to the Punjab for the 
purpose in Government of Indians letter No, 1116 of the 17th February 
1864, had examined the jnines, and reported on them to the Government 
of India. His opinions were not communicated to this Government ; but 
in reply to a reference made in the Railway Branch, the Government of 
India, in letter No. 460R of the 16th August 1864, to the Under 
Secretary, remarked that, from Dr. Oldbam^s Report, the supply of coal 
seems very limited, and doubts are expressed as to whether it would be 
more economical than wood ; and they require information as to the cost 
of the coal, when brought to the plkoe where it can be usefully employed, 
compared with that of wood. 
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•On this point full il:ifoTmation has nut been received ; but enclosed" 
is a i-eport by the Acting Agent Punjab Railway, dated 11th Joufipiry 
1865, giving the I’esults of experiments by the Locomotive Supe^n- 
tondent, from which it appears that the coal is an efficient for 
Railway purposes, but that, if it be used alone, it is considerably more 
costly thw wood, at the price at which that article could then be obtoined. 
It will be observed, however, that, when wood and coal wefse mixed 
together, more perfect combustion was obtained at a cost of only 
25 per cent, in excess of that of wood ; and that it was cxpeclM that, 
by using a large proportion of wood, further economy would be eflbcted. 
In these calculations the cost of coal at Mooltan is taken at Bs. 72-4 
per 100 maunds, but the reduction of rate has been effected, it may 
now be assumed at Rs. 68 per 100 maunds at Mooltan, of which the 


detail is as follows : — 

Rs. 

Quarrying ... .16 

Carriage to river . . 19 

Carriage by river to Mooltan .. ... 91 

Contingencies . ... 3 

Total ... 68 


The qu|intity of coal supplied^ up to the end of the past year 
amounts to 47,667 maunds, at a total cost of Rs. 38,707 including 
carriage. 

The mining hitherto executed does not help to the formation of a 
better estimate, than was previously practicable, of the quantity of coal 
the Salt Range can furnish. In a geological sense it is, there is ample 
reason to be concluded, strictly limited. But, on the other hand, the 
actual number of tons of coal that it can furnish is no doubt very 
considerable, and it is to be anticipated that some years hence, when 
the price of wood fuel has greatly risen all over the Northern Punjab, as 
it will undoubtedly do, thg demand on these coal deposits of the Salt 
Range will be great, and that they will be able to meet it for a sufficient 
length of time to admit of arrangements for the re-production of timber 
being carefully and efficiently made. 

•9 

From the Acting Agent Punjab Railwa/yy to the Consulting Engineer to the Gov- 
ernment of Punjab Railway t — No. 49, dated Wth January 1865. 

I have the honor to acknowledge the receipt of your No. 42 — 7 of 
the 9th instant, and previous letters, on the suyect of the employment 
of coal for Railway fuel. ^ 

2. I regret the unavoidable delay that has occurred on my part in 
answering your communications ; I was unable to do so, with any 
exactness, without first obtaining the views of the Chief Engineer, the 
Locomotive Superintendent, and the Store-keepei\ 

3. The questions to be considered are— Whether coal is an efficient 
fuel for Railway purposes ; and secondly ^ whether it can compete in price 
with wood fuel. 
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4. Tlie first question has already been considered by the Loei^mo- 
tive Superintendent in the atfirmative ; and with regard to the second^ it 
is shown, by actual experiment, that the consumption of coal is 401fes. 
per train mile against 66tbs. of wood for 1,000 miles* The comparative 
consumption and costs of the two fuels would be — 

Rs. A. P. 

Wood, Mda. 804-36, at Ra. 21-0-0 ... ... 163 3 0 

Coal, 487-32, „ 72-4-0 ... 351 13 0 

or an excess of 109 per cent, in the cost of coal over wood if used 
separately. But the Locomotive Superintendent reports that, if one-third 
ol' wood be mixed with the coal, the result is a more perfect combustion 
combined with a considerable saving in the quantity consumed, being 
only 20-7 Itts. of coal and 11-52 of wood, making for 1,000 miles — 

Rs. A. P. 

Coal, MdB. 262-22, at Rs. 72-4-0 ... 182 7 0 

Wood, „ 140-19, „ 21-0-0 ... ... 29 7 0 

Total ... 211 14 0 

or only 25 per cent, more in cost than if wood alone were used. 

6. The Locomotive Superintendent is of opinion that further expe- 
riments will show that an increase in the proportion of wood will be 
followed by a still greater reductioh in the consumption f)er mile, and 
ultimately bring the cost of the mixed fuel to a par with the wood fuel. 

6. In making the above calculations, the cost of coal when delivered 
at Mooltau has been put down at Rs. 72-4, being the mean rate be- 
tween the maximum of Rs. 84-12 and the minimum of Rs. 59-12 
shown in Consulting Engineers No. 405-1106 of 3rd December 1(S64. 
By taking advantage of the rainy seasons for bringing down the coal from 
Pind Dadun Khan to Mooltan a considerable reduction in this rate might 
no doubt be effected. 

7. The price of the wood fuel has l^en calculated at Rs. 21 per 
100 maunds. This rate was established at the time of making up the 
revenue accounts to the 30th June 1862, and was based on what the 
wood had up to that time cost, plus 35 per cent, allowed to cover loss by 
drying. 

This has again been looked into by the Store-keeper, who reports 
that experience has proved 50 per cent, may safely be taken as the actual 
loss from all causes ; but as the fuel has of late been brought into Lahore 
at less expense than formerly, that Rs. 21 per 100 maunds may be 
considered as still representing its cost to the Company. 

8. Considering tlH probability held out by the Locomotive Super- 
intendent of reducing the existing excess of 25 per cent, in the cost of the 
mixed fuel over wood fuel, and the certainty of wood fuel becoming daily 
scarcer and higher in price (the report by Dr. Stewart showing that, 
during the past 10 years its cost in Lahore has been doubled), I recom- 
mend, as proposed by the Chief Engineer, that an average of 100 maunds 
daily be taken by the EaiTway Company to be delivered at Mooltau for 
employment for locomotive purposes between the reversing station and 
Slier Sha. 
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•9. If the .Government, through the agency of its officers now 
employed at the coal mines, would continue for the present to arrange 
for the conveyance of the coal to Find Dadun Khan, and thence by boat 
to Sher Sha, this Company would be saved the expense of keeping dp an 
establishment at those places. 

It is a matter of great regret that the great cost of carriage to the 
Railway should preclude the extensive use m ooJ, which has be^ proved 
to be an efficient fuel for Railway purposes. Cheap means of* transport 
will allow of its employment over the whole line from U mritsur to Mooltan 
at much less cost than wood, besides rendering the Railway almost inde- 
pendent of the present precarious supply of wood fuel 


jFfom the Chirf Engineer, to ih^ Acting Agent Pwngah Railway^ — -No. 864, dated 

^\8t December 1864. 

With reference to your No. 1259 of the 6th instant, with enclosures, 
on the subject of coal, and subsequently of the Consulting Engineer's 
No.* 1122 of the 12th instant, on the same subject, I herewith forward 
an abstract statement by the Locomotive Superintendent, showing the 
approximate value for working 1,000 miles with wood or coal separately, 
and with wood and coal mixed, from* which it appears coal alone is more 
than double the cost of wood fuel at the present rates ; while by using 
them mixed, in proportion of two of coal and one of wood, the cost is 
only 25 per cent, above that of wood alone. 

It will be seen, by the Executive Engineer's memorandum No. 
of the 24th ultimo, that the high cost of the coal is mostly attributable to 
the heavy transport charges, which will prohibit their extensive use so long 
as wood fuel can be procured at the present, rate, or until the transport 
charges can he reduced by the proposed Railway to Peshawur, which 
would probably pass at no^reat distance from the mines. 

In a recent report by Dr, Stewart upon the supply of fuel for the 
Punjab Railway, he estimates the quantity obtainable at 82,78,000 
maunds of dry fuel ; and the annual requirements for steamers, workshops, 
&c., at 430,000 maunds, and for Huilway purposes at 678,000 maunds, 
or a total of 1,103,000 maunds, which gives only three years' supply. 

Under these circumstances, and the certainty of wood fuel becoming 
more scarce and expensive at no distant date, I recommend that an 
average of lOO maunds of coal per day be received at Mooltan during 
the year 1865 for working that section of the |ine between Sher Sha and 
the reversing station. 

This will allow of the coal having a more extensive trial, and at the 
same time afford an opportunity of further explorations on the Salt 
Range. 
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Esrtraci from letter from the Locomotive Sv^intendenty to the Chief Enqmeert 
Punjab Pailvmyy — iVb. 414, dated %ih December 1 864. 

I have givea the coal a fair trial, and fiad it work the trains satis- 
factorily as regards its steaming qualities. 

With the best specimens, from Makruth and Dhnmdole, trains have 
been mn with as little as 2iilbs. per mile ; but taking the eoal as it comes, 
the good with the bad, the average is 4!01b&. 

I take the average cost of the coal landed at Mooltan at Bs. 72-4 per 
100 maunds ; wood at Es. 21 per lOO maunds, and deduce the following: — 




Mds. Srs. Es. 

A. 

P. 

1,000 miles, at 66 Ihe. of wood per mile 

804 

a5«»168 

3 

0 

1,000 

„ 40 „ coal „ 

487 

32=351 

13 

0 

1,000 

„ 20-71 Iba. „ 

252 

22=182 

1 

0 

1,000 

„ 11-62 „ wood 

... 14019 

0* 29 

6 

0 



Total 

211 


0 


This would show that the cost of coal versuB wood is as 2*15 to 1 ; 
but when one-third wood is consumed with the coal, there is much 
greater economy. 

Trains average, inclusive of engine and tender, 150 tons; and 
speed, 26 miles per hour. 


Extract from memorandum from the Locomotive Supermtendenti to the A'ctimg 
Agent Punjab Pailivay^-^No, 4, dated bth January 1865. 

The peculiar properties of this coal require a certain amount of 
oxygen to allow it to ignite properly ; one-third wood was found to 
accomplish this in a great degree, and cause a more perfect combustion. 

In all probability, future experiments will prove that a greater 
consumption of wood with the coal, say threerfifths of the former to two- 
fifths of the latter, will make an equivalent to the present wood consump- 
tion as regards price. r 


Prom Majoe I. F. MacAndeew, Officiating Secretany to the Chief Commusioner 
cf Oudhy to the Secretary to the Government of India Home Depaetment, 
Simla y — No. 2410, dated LfuchnoWy 2^th June 1866. 

In reply to your letter No. 879, dated 15th ultimo, I am directed to 
state that no coal is known to exist in Oudh, nor is there the least pro- 
bability that any can ever be discovered. 


From C. BEEiirAt0y Esq., SecMary to the Chirf Commissioner Central Provinces , to 
Secretary to the Government of India Home Depaetment, Simla,— No. 2008- 
161, dcUed NtJ^porV, ^th October 1866. 

I am desited by the Chief Commissioner to acknowledge receipt of 
your circular No.' 880 of the 15th May, calling for a report on the coal 
resources and production of these provinces, as requii'cd by the Secretary 
ol State for India^ and to submit as follows for the information of His 
Excellency the Governor General of India in Council 
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•2. Coal has be«i foaad at se^eta] places in tiiese prtmnoes in the 
1 NuTHiutBow. distriets (Quoted in the nuiTjSfin. The ^ 

2 ! oompanf id? ehettdi mip, with the loc^< 

8. Baitooi. ities c£ the mvend <e^ fields 

k' conaiMcnondy in hine^ show their 

a poaiticMa rektivdy to the Railway aystem. 

7. Jabbiilp<»ek 

3. They will be treated of in the ^rder of districts above’ ^oted^ 
which is also the order of their rdative importaiioey at least so far as their 
00 ^ i^ouroes have been asceitained. 

I. NoEsQ^OPoaJB.— The coal field in this district is named Mopani^ 
from its vicinity to a viUage of that name*^ It has been worhed by the 
Nerbudda Goal and Iron Company^^ since 1861 under the Mining 
license executed on the 9th September 1864, received from the Secretary 
to the Government of India in the Department Public Works with his 
No, 1191C. of the 8th December last. A copy of this license 1® *^t- 
tached (marked A*), as it particularly describes the locality aysf^^area of 
the license, with the conditions entered into by tiie Company. Annex- 
ure B. will give the result of a trial of the coal from this mihOi made 
on the Great ^Indian Peninsula Railway in 1862, which proved the Mopani 
coal to be somewhat inferior to Englii^ coal. 

4. This field is described in the ^Memoirs of the Geological Survey 
of India, Vol. IL, Part 2, page 169. In the section exposed in the 
gorge through which she Sita Elba River escapes from the hills {vide 
Annexure 0.), the thiw seams of coal aggregate 19 feet thick, — the first 
seam being 10 feet, the second 5 feet, and the third 4 feet. These, 
and another seam at the neighbouring village of Berar, 4 feet thick, 
are described as capable of turning out large supplies of good coal. The 
locality is easily accessible, and little a|ove the general level of the Ner- 
budda Valley. The Railway from Bombay to Jubbulpore and Mirzapore 
passes within ten miles north of the mines; and as they will be con- 
nected with the rail by a trlmway, the advantages of the position will 
enable the Company to compete favorably for the supply of the line from 
Bhosawul to Jubbulpoie, perhaps even to Mirzapore, and also to places 
beyond Bhosawul on the other side. 

5. Mr. Temple visited these mines in 1862, and in his Adminis- 
tration Report for 1862-63, paraOTaph 347, wrote I entered two long 
pass^es excavated on the side of the hill. The coal appeared to be good, 
and its supply to be very considerable/^ He understi^i^ .tbat since that 
time furtiier opeintions have been carried on. 

6. The actual production nt these mines has not yet been ascertain* 
ed ; and though mining has been going on for some time, and stock 
accumulated, Ihe annual rate of production will not prpl^ably be known 
till the article comes liiUy into demand by the completion of Railway 
to Jubhdjpore^ towmds which point Ihe rails are now ptogreasing from the 
north 

7. 1 am to add that a latge li^eeimen of*this coal was sent to the 
Nagpore Exhibition in DooemSer 1866, and was highly tho^ht of by 
the professional men who saw it. 
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IL CmNBWABA.“In this dktric*, Burkoee is erne of the oldest knowu 
fields, e^ndhusbeen expetimeBtdU^ wotked 1860 by Mr. Stan- 
brough, undet b lease Wkiob diemmates w 1868^ It was first dis- 
covered ib^ 1852, bsjA was Btebtibiied by the late Eeverehd Hr. Hislop in 
bis Memoir ^^ On the a.^e of the com strata in Western Ben^l and 
Central India/’ published in the Jourusi of Asiatie Socie^ of Bengal, 
Vol. XXIV., page 84>7« Ihe.papr was a^, published in l8&6 in the 
Quarterly Journal of the Ceblogioal Society of Londbn. , 

8. A quantity of the coal from tbia mine was sent for analysis to 
Bombay in 1860, and the annexure D. will afford information as to its 
value compared wilh*the Nerhudda Valley and English and Australian 
coal. 

9. The mine was visited by Colonel Harley Maxwell, Chief 
Engineer, in 1861, when he report^ that extent of the present 
known coal is decidedly limited ; it measures about two feet in thickness, 
one loot of which may be considered good coal ; the remainder has much 
of lignite mixed with it ; but still the whole bums freely together, and 
will be invaluable for brick burning and other building operations. For 
three miles this seam is traced along the bed of a stream ; and allowing 
this spot to extend one and a half miles on each side of the stream, there 
will he about nine square miles, or thirteen and half million tons of coal.’’ 

10. Mr. Temple himself visited this coal field in 1863, and in his 
Administration Report for that year wrote as follows : — ** I have visited 
•the mine in company with the Reverend Mr. Hislop, who was one of the 
first to bring the place to notice. It has been worked by Mr. Stan- 
brough with some success. The section now laid open here affords pro- 
mise of a much larger supply than was previously anticipated. At the 
time of my last report the thickness of the seam was supposed to be 
one foot, but this has now been discovered to be four and a half feet, 
half of which consists of good cc&ing coti ; and although, as previously 
stated, the place is somewhat removed from the main road of traffic, yet, 
if the mine should prove really valuable, the construction of a good road 
would bring the coal by 90 miles of easy transit to Nagpore.’^ 

11. In December 1863, a proposal was received from Mr, Acton 

Ayrton, a Director of the Great Indian Peninsula Railway, to work the 
Burkoee and Shahpore coal mines (the latter in the Baitool district) ; 
and if the negotiations now progressing come to a successful termination, 
the former, <3^ Burkoee field, will be connected by tramway with the 
Railway terminus at Nagpore, a ffistance of some 80 odd miles ; and the 
latter, or Shah^re field, with Itarsee on the Great Inffian Peninsula 
Railimy^ k of some 80 miles between Bhosawul junction and 

Jubbttlpote, ; ' 

12. ijf date ^ last report, the out-turn from the Burkoee mine 

was some 900 ; h;ii of cour^ this does not represent what might have 

been proceed %ere a 'lhB colKeiy employed, and were 

there a brx^ demand m tibe artide locally. 

13. More receh%i iWtber dkepyewes of coal have been made in 
this neighbcairhopd md northeast of Burkoee, over a Imtgth of 16 
miles in the Penck Valley. 
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•14. The Deputy ComsoisBioiMr of CliimdwjyM 1»«» r^rt^ s fia^faer 
disoovcriesj aad tin CcnUoiSskHiet of tbe 2feri>tidda , divi^Op itaa |>een 
requested to {daee a. laodoTide, but atdtable« tiMe OHoer’s dispond 

for proeecotmg liis reMarofaes^ wbk^, wlv^': be lepoxtiii 

herea^r. ' 

15. Cbi^ Oemuiaiisntiter'Wbtidd here ' obMii^^i^at Ifai^ jobn 
Asbbanier, the Deputy Coirbmeeionerj deenrves marked oiedk' in Mspeot 
to these bast-nnUM mcneveries; whi<d)L haw^ been ehi^ymade eii^rby' 

or throe^h lus ia^xu«nntal%« • . 

III. Baitool.— The several oub^opa of coal in this distriet are 
mentioned in the Memoirs of the Oeobgkat Survey of India, V^. II.» 
Fart 2, and will be found epitomized in Appendix Ai of that Volume, 
pages 268 and 270 (see Annexare F.) Since Mr. Medhcott M^rted on 
them, they have been again recently visited by Mr. Blanfoird of the 
Geological Survey, and his report is annexed, msjrhM G. No new discovery 
has been made in this district, and the six l^own ottt-eiops wiU be found 
minutely described by Mr. Blanford. The Bawuadee Beetmn. is tbe 
most important, exposing one or two seams of four feet Ihiokness each, 
all the others being less than that, nud not Affording so pmmisiug 
a field for mining operations. < 

1 6. These several fields are from SO to 88 miles from Itarsee, the 
nearest station on tbe Eailway, running through the Hoshungabad 
district to the north ; and should they be worked by the Co^any 
which Mr. Ayrton has proposed forming, they could bo easily linked 
on to the Railway system by a tramway. 

lY. Chanda,— lie discovery of a coal seam in this district is of 
a more modem date, and is due entirely to Captain Lucie Smith, the 
Deputy Commisnoner of the district. Seams have been found at three 
places on the Wurdah River between the latter part of 1865 and 
beginning of 1866. He fields have not yet been examined by the 
Geological Survey, so that no minute description can be given of the 
number and thiouess of th^ seams exposed in the sevwal sections. 

V. BeIiASFoIUE.— In this district coal is found at four places in the 
Koorha and Ooprorah zemindarees on the north-eastern frontiers. They 
were first discovered in 1840, and were visited in 1868 by Capt^s Burton 
and Forsyth, when exploring the fomsts in that direction. Their account 
will be found at pages 165 and 166 in the Volume of Selections from 
tbe Records of the Government of India in the Puhlio ‘Works Depart.. 
ment of 186A The Husdoo and its trihnUuies, on which the out-crops 
occur, is navigable for about SO mOes above its junction with the 
Mahanuddy, whitdl from this point to the sea, 350 ipiles, is navigable 
for some months of tbe year. A full desmi^on of this river system 
win be found in Secticm 2 of Mr. Tbmple’s Mahanuddy report, form- 
ing Vol. nt thft Selections .from the Records of Government of 

India in the FuWic Wprbi D^jiartment, published in 1$64. 

VT. Hoshungabad.— Some ooi-orops of coal have been, discovered 
in ffie HUl Ranges forming the southern houndaiy of this district. TheT 
Settlement Omecr, Mr. 0, BUiot, in his re^rt. Chapter I,, on the 
Physical Features and Geography of the country (1865), &us aUudes to 
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them Coal id to be seen everywhere in the atreanlB which cut the 
sandetonej but no Beaios have yet bean found worfh working/^ The 
locality has not yet been eatamtned the Geologioal Survey, but next 
year it is ^obable that their invest^^atkms will extend in this direction^ 

VII. JuBBUiJ>ORB.---Somethin se^M of coal have been found in the 
Bqeeragogfhur autHdivieion of this^distiidj, the Jlriiioipal bf which is one 
18 iiiches ihick> found in the lesser Mahannddy, a tributary of the 
Soane^ near the village of Bin^r. It is described as probably not work- 
able ; but its examination by a professional person at the earliest oppor^ 
tunity would be desirable. 

17. In 1889 a seam of shale on the Sameta Ghaut near Jubbul- 
. pore was discovered by Dr. Spilsbury ; and in the report of the Coal 
Committee for 1846, the bed is spoken of as a very large bed of coal, 
many yards in thickness, and of first-rate quality " But in 1844-46, 
Mr. Bammel, an accomplished Engineer, sunk pits and shafts on the 
Sameta Ghaut shale ‘‘ in the hope,” as Mr. Medlicott writes in his 
report On the Geological structure of the Nerbudda Valley, that 
what was rubbish at the out-crop might prove cleaner inside ; but he 
was soon obliged to abandon it as u^eless.^^ 


18. In conclusion I am to express "Mr. Temple’s hope that the 
information afforded in this despatch may be found of some use. 
Though manifestly imperfect, it ia the best which the present state of 
our knowledge enables him to offer. 


ANNBXURE A. 

Mining license to the Nerhudda Coal and Iron Company. 

This Indenture made the 9th day of September 1864 between the 
Secretary of State for India in Council of the one part and the Nerbudda 
Coal and Iron Company Limited of the other part. 

1. Whereas me said Company have applied to the said Secretary of 
State in Council to grant unto them the licehse and privileges hereinafter 
contained and the said Secretary of State in Council has in consideration 
of the several annual payments royalties and covenants hereinafter 
reserved and contained and upon the condition that the said Company 
would before the execution of these presents satisfy the Governor General 
of India in Council that the capital of two lakhs of Rupees has been duly 
subscribed and is immediately available for the purposes of the said Com- 
pany and the works bereinaf^r mentioned and upon the other conditions 
heremaf% coniAined agreed to grant to the said Company such license 
and privii^^. 

2. And wiilreas the said Company have satisfied the Governor 
General of India in Council that the said capital mr sum of two lakhs of 
Rupees has before the execution these presents didy subscribed 
by the i^ar^ldm of th& said Compsmy* 

^ 8. this Indtoture witnesseth that for the purpose of carrying 

.the said agreenient into efiSsct and in consideration of the annual pay- 
ments royidtiea and ooventots herein reserved and contwned and by and 
on the part of the Said Comj^ny their successors or assigns to be 
observed and perfeitned - ihe said Secretaiy of State in Council doth 
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hereky^ grant tinto the anid Oomjsaiiy their aucoesaors and (who 

are hereinafter referred to aa the granteee) f ^ a 

4. Full and fm lieense to mine and Mrch fbr and ta Work 
and inanufiiotar0 all thoooai and iron andt>thor omtf togei^r with mieb 
limestone building atone and other ihinerale as shall H required for ijhe 
purpose of working tibca eoal and irpn and other oreslying asid being in 
under or upon and whicdx may be gotten (without distinwmg the 
ficial occupation of any persons whatsoever who may from tisle time 
1^ in lawful occupation of any parts of the surfaoe the said lands and 
without interfering with or in any manner affecting any rights in or 
to the said surface) in out of or upon all those two several tracts of land 
hereinafter particularly described that is to say all that tract of land 
situate in the Centred Provinces of India and butted and bounded on the 
north by the ^erbudda Baver on the east by a line drawn due nortii 
and south from the point of eadt of the Hurd Eiver from the Gondwara 
Hills to the Nerbudda River on the south by a line drawn due east and 
west so as to intersect a due north and south line drawn through 
the town of Mopani at a point two miles south of the escarpment of the 
said gondwara Hills and on the west hy a line drawn due north and south 
from the point of exit from the said Hills of the Site Bewa River to the 
Nerbudda River and also all that other tract of laud in the district 
aforesaid butted and bounded on the ^north by the foot of the Vindya 
Hills north of Tandakhera on the east by a line drawn due north and 
south through a point two miles due east of the town of Tandakhera 
and extending from the foot of the said hills to the Nerbudda River on 
the south by the Nerbudda River and on the west by a line drawn due 
noith and south through a point four miles due west of the said town of 
Tandakhera and extending from the foot of the said hills to the Ner- 
budda River (and which said several tracts of land are intended to be 
hereafter more particularly defined by proper bounday pillars surveyed 
and mapped under directions of the Government of India and the said 
boundary pillars and maps or map when completed shall be taken by 
both parties hereto as correctly defining and delineating the said tracts in 
the same way as if such boundary pillars had already been erected and 
such maps or map had been drawn upon or annexed to these presents. 

6. Together with full and free license for the said grantees (but 
without prejudice to such beneficid occupation or to any rights in the 
surface as aforesaid) to sink and make mines jshafts drifts air-courses 
water-gates and water-courses and dther works as well for ^e obtaining 
coal iron or other ores and the limestone building stone and other 
minerals for working such coal and ores from or out of said lands and 
more conveniently working any mines which may be mjmed on the said 
lands as for the avoiding and carrying away of water air from the 

said mines for conveying air into the same. And also without preju- 
dice as aforesaid to take and use sufficient and convenient heap-room 
ground^room for laying all such coal iron and other ores and such lime- 
stone building stone and other minerals as shall as aforesaid from time 
to time be got upon or out of the said lands. • 

6. Together with full and sufficient way leave and passage to and 
for the said grantees and their agents servants and workmen at all times 



( 14 ) 


during the term hereby granted to carry a^y in carts wagons op any 
other manner the coal iron and other ores and such limestone building 
stone and crther minerals as aforesaid to be got upon or out of the said 
lands through or over the said lands or any part thereof to or towards 
such coal-staiths smelting worhs or other places as the said grantees or 
their agents in that beh^ shall think expedient (but without disturbing 
the beneficial occupation of any persons as aforesaid who may be in lawM 
occupatidh of any paits of the surface of the said land and without 
intenering with or in any manner affecting any rights in or to the said 
Buiface) and with full license upon the said lands or any part thereof to 
make wagon-ways bye ways side-ways roads foot-paths branches bridges 
and cuts for wagons and other qarriages laden or not laden labourers and 
others to pass and re-pass over and along the same and to repair the same 
or any of them as often as occasion shall require* 

7. Together also with full and free license upon the same lands to 
erect such kilns furnaces and works for the smelting working and 
manufacturing of iron or other ores so found in under or upon the said 
land and such houses buildings engine-houses store-houses sheds and 
other erections as may be found necessary or proper for smelting working 
or manufacturing drawing or raising la 3 dng or placing the said iron and 
other ores and all materials to be used in and about the said works 
and for the residence of workmen and others to be employed in or about 
such works as aforesaid and for all other purposes necessary or proper for 
the said works or for the getting of coal or the getting or smelting 
working or manufacturing of iron or other ores or for the getting such 
limestone building stone and other minerals as shall be required as 
aforesaid but so always as that as little damage be done as reasonably 
may be to the said lands by the erection of the said works (and without 
prejudice to such beneficial occupation or to any rights in the surface 
as aforesaid). 

8. And also license over and throughout such portions of the 
said lands as shall hereafter from time to 4ime be pointed out by the 
Executive Government of the said Central Provinces and subject to 
such special conditions as shall by such Government be from time to time 
imposed in that behalf to cut trees for the purpose of making chai'coal 
or obtaining fuel or timber for the use of the said works and not for sale 
or otherwise. 

9. And also with full and free license in or upon the said tracts 
of land to do anything which may be necessary or convenient for or 
abouf the searchfog for or getting of coal iron or other ores or minerals 
building fltopeJ|||jm as aforesaid in upon or out of the said lands 
or the smeItili|jH^i?uch ores or the using of such building stone lime- 
stone or other mmerals or the carrying of coal iron or other minerals 
limestone or lime fuel timber or other materials to or from puch smelt- 
ing-works or other worts as aforesaid (without prejudice to such bene-* 
ficial occupations or rights in the surfiice as aforesaid). 

10. And also foil license to use any streams of water running 
through the said, lands or any part thereof for the purpose of driving 
any machinery whiqh may be employed in or about the said works or 
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for any othor purpose connected with the said works but bq however that 
no irrigation works existing at the time of the execution of these 
presents or whiek : may during the contiiymuce oif, these presents he i» 
existence whether the same beJawfully and of righim^e and established 
or not be thereby interfered with either directly or inditectiy and sp 
also that such use by tlie grantees ctf aueh streams sh^ll not in any way 
cut offer diminish the water sppply to any village or inhabited place 
within such tracts of land nor contaminate or injure the quality of 
such water supply. 

11. Excepting and reserving always unto the Secretary of State 
in Council his successors or assigns out of this present grant full right 
to have and use and to grant to any other persons whomsoever any way- 
leave or passage to or from or for me use of any other collieries iron- 
works or other works or places whatsoever in through over and along 
the said lands or any part thereof with liberty to the said Secretary of 
State his successors and assigns and his and their grantees and lessees to 
make wagon-ways side-ways tramroads or other roads or ways and there- 
with to cross and intersect any tramroads wagon-ways or other roads or 
ways made by the said grantees and to pass and repass over and along 
such w^ 3 rs and crossings with horses or other beasts of burthen waggons 
and other carriages laden and unladen but so as the same do not prejudice 
or damage the wagon-ways tramroads or other ways or roads made by 
the said grantees otherwise than by crossing or intersecting the same 
4ind so as in such crossing thereof no unnecessary interruption be given 
to the said grantees their agents servants or workmen and so as the 
places of such crossings be made and repaired and kept in repair by and 
nt the expense of the persons making or using the same respectively. 

12. To hold and enjoy the said license and authorities hereinbefore 
granted or expressed and intended so to be unto the said grantees from 
the 1st day of January 18G1 for the term of 50 years thence next 
ensuing and fully to be complete and ended yielding and paying unto 
the said Secretary of State Council his successors or assigns the sum 
of Rs. 100 per annum for the first five years of the said term and 
the sum of Rs. 1,000 per annum for the residue of the said term 
and also yielding and paying unto the said Secretary of State in Council 
his successors and assigns from and aftia^.the expiration of the fifth year 
of the said term the sum of one Rupee for every SO Indian maunds of 
iron jFhich shall be smelted or manufactured at the said iron-works 
the sum of eight anna for every SO Indian maunds of iron-ore which 
may be got out of or upon the said lands and sold by the said grantees 
without being smelted or manufactured and the sum of four annas for 
every so Indian maunds. of coal which shall be go%out of the said 
lands and sold by the said grantees and also j^elding aud paying unto 
the said Secretary of State in Council his successors or assigns such 
sums of money for or ih respect of all such other ores and all manufac- 
tures produced from such other ores as shall or may be raii^ and got 
out of <he said lands or manufactured at the said wmrks and sold by the 
said grantees as the Oovernor General of India in Council or the said 
Executive Government shall from time to time consider to bear the. same 
proportion to the value for the time being of such other ores or manufac- 
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iured produce from ores as the royalty hereby fixed for smelted irou<«hall 
bear to the value for the time being of that metal the said animal 
sums of Rs. 100 and Rs* 1^000 and the said other sums of money 
hereby reserved to be paid yi^ly on the 1st day of January in each 
year and in such manner that the whole amount to which the sums of 
money hereby reserved or made payable as aforesaid shall haye amounted 
to for and during the year preceding^ the 81st day of October next 
before such day of payment shall be then paid the first payment to be 
made on the 1st of January 1861. Provided however that the said sum 
of Rs* 1,000 per annum hereinbefore reserved shall meige in and be 
in part payment of the said royalties hereinbefore reserved whenever the 
yearly amount of such royalties shall exceed Rs* 1,000 and that 
whenever the yearly amount of the royalties shall be less than the sum 
of Rs. 1,000 the amount of such royalties shall merge in and be in 
part payment of the said yearly sum of Rs. 1,000. 

13. And the said grantees do hereby covenant with the said 
Secretary of State in Council his successors and assigns in manner 
following that is to say that they the said grantees shall during the said 
term hereby granted cause to be paid unto the said Secretary of State 
in Council his successors or assigns the several suras of money and 
royalties hereinbefore reserved and made payable at the times when the 
same shall respectively become due and payable and in the manner 
hereinbefore appointed for payment thereof without any deduction or 
abatement whatsoever. 

14. And further that if the several sums of money and royalties 
hereby reserved or made payable or any of them or any part thereof shall 
be unpaid by the space of 21 days next after the day whereon the same 
ought to be paid as aforesaid (and whether the same shall have been 
demanded or not) it shall be lawful for the said Secretary of State in 
Council his successors or assigns or for the Governor General in Council 
or the said Executive Government on his or their behalf to stop the 
taking away of coal iron-ore iron limestone ,or other ores minerals or 
metals from the said lands and to seize and distrain any machinery engines 
plant utensils horses cattle carts carriages or other live or dead stock 
and any coal iron-ores metals minerals or stone charcoal wood fuel and 
building and other materials which shall be remaining upon or within 
the boundaries of the said tracts of land respectively or any of them or 
any part thereof and the same to impound sell and dispose of for and 
towards the satisfaction of all such sums of money or royalties as afore- 
said and ^so of all costs and expenses incident to such distress in the like 
manner as any rent whatsoever can or may be recovered by distress at law. 

15. And a}io that they the said grantees shall cause to be kept 

fair and legibib hooks of account in English with true regular and exact 
entries therein of the weight and quality of all iron other metals 
manufactinred at to be erected on the said lands and also of 

such ores as may he got on ot out oi the eaid lands and smelted at such 
works and also of the weight and quality of all such iron*-ore and other 
ores as may be got on or*out of the said lands and sold without being 
smelted or manufactured and also of the weight of all such coal as may 
be got on or out of the said lands and sold by the said grantees. 
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16. Ai^d shall at all times when thereunto required pirodi^ scidi 
books of account or any of thom to such persons as ttie said Seer^ty 
of State in Council his Successors or assigns <nr the Governor General of 
India in Council or the said' Executive Government eliaU in that behalf 
from time to time appoint and permit such persons to take or if requtred 
furnish them with any extracts tiberefrom or abstracts of copies thereof 
and give any explanation which may be required in relation tWeto. 

17. And shall in all other respects give every facilty and means to 
such persons as the said Secretary of State in Council his successor or 
assigns or the^ Governor General of India in Council or the said Execu- 
tive Government shall in that behalf from time to time appoint to 
ascertain at all times the quantity and quality of iron and other metals 
manufactured at the said works and of ores got on or out of the said 
lands and sold without being smelted or manufactured and of coal got 
on or out of the said land and sold as aforesaid to the end and intent 
that the amount of royalties from time to time payable may be known. 

IS. And shall concur in any arrangements which may be reasonably 
devised and proposed for effecting the object last hereinbefore 
mentioned and shall yearly or oftener if thereunto required cause to be 
verified the contents of entries in such books of account as aforesaid 
by a declaration in writing under the hand' of the agent in India of the 
said grantees. * 

19. And the said grantees do hereby further covenant with the 
said Secretary of State in Council his successors and assigns that they 
the said grantees shall within five years from the opening of the Railway 
from the Jumna at Allahabad to Jubbulpore or from the opening of 
the Railway from Bombay to Jubbulpore (whichever of those Railways 
shall be first opened) produce and manufacture at the said iron-works at 
least 5,000 tons of marketable iron. 

30. And shall from and after the expiration of such five years 
and until the expiration of thp said term of 50 years manufacture at the 
said works at least 1,500 tons of merchantable iron per annum. 

31. And also shall observe and obey all such orders and con- 
ditions as shall from time to time be niade or imposed by the said Execu- 
tive Goveirnment as respects the cutting of trees for fuel timber or 
charcx>al for the said works and also shall in case of every breach of any 
of such orders or conditions pay to the Secretary of State in Council 
his successors or assigns as or by way of liquidated damages and not by 
way of penalty such sums not exceeding Rs. 500 for each and eve^ 
such breach as the said Executive Government shall in and by the said 
orders or conditions in that behalf appoint. 

32. Provided always that before miy orders or condituxns shall be 
made or iinposed as respects the cutting of tre^ as aforesaid or shall 
afterwards TO am^ded or aJtere<3 notice of the intentiou to pass such 
orders ot conditions or to make such alteration as aforesaid shall be 
given to iho said grantees or their agent in India wl^ shall be at liberty 
within two woeks after ^ey or he djall have* received such notice 
state their or his objections (if any) to the said ^eeutive Government 
by whom such objections shall be considered and disposed of. 
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23. And also that they the said grantees shall not nor shaH any 
transferee from them at any time assign underlet or otherwise part with 
to any person the license and privileges hereinbefore granted or ex- 
pressed and intended so to be or any of them ot any part thereof for 
the whole or any part of the said term hereby granted without the con- 
sent and approbation in writing to every such transfer of the Governor 
General of India in Council or of some person appointed in that behalf 
by the said Governor General in Council or by the said Secretary of State 
in Council his successors or assigns for that purpose first had and 
obtained. 

i4i. And further that the said grantees shall at all times at tlieir 
own expense keep in repair all such ways paths and roads (not being 
public roads made by or at the expense of the Government) as shall 
be used by them in working and mining the said tracts of land or in 
getting and carrying away the produce thereof or otherwise by virtue 
of these presents. 

25. And shall at all times during the said term fairly work and 
exercise the license hereby granted in the best and most approved 
manner applicable in this country to the working of such a license and 
shall not do anything to cut off limit contaminate or injure the water 
supply to any villages or inhabited places within the said land. 

26. And shall at all timeJ keep all mines erections and works 
which shall be opened or worked or such of them as for the time being 
can be worked with advantage and the matters and things thereto 
belonging in proper condition and repair and shall erect and during 
the said term keep in efficient working order all such shafts steam 
engines air pumps and other works as shall be necessary for the proper 
and suflicient ventilation of every pait of the mines to be opened by 
the said grantees on the said lands. 

27. And the same mines erections and works so kept in proper 
condition and repair and well and sufficiently ventilated at the end or 
sooner determination of the said term bereby granted shall quietly 
give up and surrender unto the said Secretary of State in Council his 
successors or assigns or to such person or persons as he or the Governor 
General in Council shall appoint to receive the same but so nevertheless 
that unless the said term shall be determined by re-entry under the 
clause for forfeiture and re-entry hereinafter contained it shall be lawful 
for the said grantees to remove for their use all the coal iron and other 
ores stone minerals charcoal fuel and timber which shall have been 
got or prepared by them previousl;^ to the expiration of the said term 
and also all erections buildings engines tools and plant of the grantees 
at the time being in or upon the said lands and used for the purposes 
aforesaid the said grantees using all reasonable despatch in removing 
the same and leaving the lands on which the same shall stand in as 
good a condition as they iVonld have been in if such erections buildings 
engines or plant had not been built or fixed thereon and rendering and 
paying forthwith the full royalties and sums of money payable in 
respect of the said coal irCn and other ores according to the true intent 
and moaning of these presents and also first giving to the Secretary of 
State in Council his successors or assigns or to the Governor General 
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in CteuncU the /option of purchasing such erections buiWitigt engines 
working tools machineiy or plant and also the said ooal ores mineral 
stone charcoal fuel and timber got or prepared m aforesaid or any part 
thereof at a Mr valuation as hereinafter provided. 

28. And alfiio that it shall he lawfttl for any persons appointed in 
that behalf by the said Secretary of State in Council his sticcessors or 
assigns or by the Governor General in Council or the said Executive 
Government at any time during the continuance of the term hereby 
granted to enter or descend into and upon any of the mines wor^ or 
premises for the time being opened erected or occupied under this 
present license and to inspect the manner of working the same and the 
state and condition thereof. And that for the purposes of such inspec-- 
tion the said grantees shall during liie aaid term whenever required pro- 
duce to the persons authorized to inspect as aforesaid detailed and 
accurate plans of the then mines underground working shafts and adits 
constructed or opened in or under any part of the said lands and shall 
deposit copies of such plans whenever required with the Secretary to the 
Government of India in the Public Works Department or the said 
Executivjp Government. 

29. And if any fault or defect tending to prejudice the interests of 
the Government of India or of the public in the premises shall in the 
judgment of the said Inspectors appear in the working or conduct of 
any part of the said mines or premises or in the state or condition 
thereof or the precautions used for working the same with due regard to 
the safety of the public and of the workmen employed thereon then the 
said grantees shall on receiving notice to that effect from such Inspectors 
as aforesaid as soon as conveniently may be repair and amend the same 
and keep the said mines works and premises in proper repair and working 
condition and shall at all times render every reasonable facility and as- 
sistance for making such* inspection as aforesaid unto all the persons 
hereinbefore authorized to make such inspection as aforesaid. 

30. And also that if during the continuance of the said term any 
accident shall take place in or about the said mines works and lands or 
any part thereof involving loss of life or limb or serioils injury to any 
person the said grantees shall forthwith cause notice thereof to be given 
at the police station nearest to the place Where such accident took place. 

31. And also that the said grantees shall not commit any unneces- 
sary damage or waste in or upon the aforesaid lands and premises or any 
part thereof or the trees growing thereon in the carrying on the said 
works or in the exercise of the powers hereinbefore contained. 

32. And also that the said grantees shall fence round ai]td hll up 
level and cover in a proper substantial manner to the satisfaction of the 
said Secrrtaiy of State m Council his successors and assigns or of the 
Gov^nor General in CoimoO or of the said Executive Goyemment all 
such mines pits shafts and other works as may have been wrought out 
or can no longer be worked to advantage. 

33. And shall make fair compensation to any tenants or occupiers 
of any part of the surface of the lands and to any other persons 
whomsoever for any damage or loss which maybe sustained by them 
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in consequeinJe of the said works or in the execution of the powers and 
ftiiihorities iu these presents contained or anything which inay be done 
in parsuan(^ of these presents so far as any such tenants oecupiers or 
other persons shall be eUtiljed to such compensation. 

34. And shall keep harmless and indemnify the said Secretary of 
State in Council his saocessors and assigns and all persons entitled to or 
interested in the lands hereinbefore mentioned or atiy part thereof from 
all actions siuts claims and demands on account or in respect of any 
such damage or loss as aforesaid, 

35. Provided always and it is hereby agreed and declared by and 
between the parties hereto that if the grantees or their agent shall 
dissent from tne opinion of the Inspectors under the 32nd Clause hereof 
as to the condition working or ventilation of any part of the said mines 
or worts the (question in dispute shall be referred to the decision of a 
professional Mining Engineer to be agreed on between the said grantees 
and the Government of India or the said Executive Grovernment in that 
behalf so that such referee shall be agreed on within six months next 
after the said Inspectors have made the inspection in respect of which 
the difference of opinion arose. The decision of such Engineer referee 
shall be final and binding on both parties hereto and should his decision 
subBtaiitiaily coincide with the opinion of the Inspectors the said 
grantees shall pay all costs of or consequent on the reference. 

36. Provided also and it is hereby agreed and declared between 
and by the said parties to these presents that if the royalties and sums 
of money hereinbefore reserved or any of them or any part thereof shall 
•^be unpaid for the space of 60 days over or after the times when the same 
respectively shall have become payable according to the true intent and 
meaning of these presents or if the said grantees shall not faithfully 
keep and perform all and every the covenants conditions and agreements 
herein contained and on their part to be kept and performed then and 
in every such case it shall be lawful for the said Secretary of State in 
Council his successors or assigns by his t>r their Officers into and upon 
the said lands or any part thereof in the name of the whole or into or 
upon any such buildings or works as hereinbefore mentioned to enter and 
thenceforth to re-possess the same together with all engines machinery 
and plant affixed to the soil (but not the engines machinery plant or 
working tools not affixed to the soil) and all coal iron and other metal 
iron and other ores stone and minerals charcoal fuel and timber then 
being on or under the said lands or premises to and for the proper use of 
the B^d Secretary of State in trust for Her Majesty and the said term 
of 60 yea^s and all the license powers and authorities hereby granted 
shall thereapqit>bsolutely cease and determine. 

37. Provided also and it is hereby further agreed and declared 
between afid by the parties to these presents that if the said grantees 
sha;H fail t6 prdduce and manufacture at the said iron-werks at least 
5,000 tons of marketaible iron within five years from tiie opening pf the 
Railway from the Jumna at Allahabad to Jubbulpore or from the bpening 
of the Railway frdfei Bembay to Jubbulpore (whichever of tfao^ Rail- 
ways shall lie first opened) or to manufacture at the said works at least 
1,500 tons of iron annum from and after the expiration Cf such 
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period of five years but shall prove tp satisfaction of the Governor 
General of India in Council that sudli f^ure was ^coaaioiied pr was 
attributable to causes over which the grantees could have had na €K>ntiol 
and not to any mismanagement or neglect on the part of tfcke said 
grantees tibeir agents or servants thpn the said Secretary of State in 
Council his, successors or assigns shall not exercise the power of re-entry 
leserved to him and them hy the proviso lastly l^rembefore contained. 

38. And the said Secretary of State in Council doth hereby for 
himself his successors or assims covenant with the said grantees that it 
shall he lawful for the said grantees pa 3 dng the several royalties and 
sums of money hereinbefore reserved ana made payable and observing 
and performing the covenants conditions and agreements in these presents 
contained and on their part to be observed and performed at all times 
during the continuance of the term hereby granted peaceably and quietly 
to get and take the said coal iron and other ores limestone building stone 
and minerals as aforesaid and to have and exercise the ssid license and 
privileges hereinbefore granted or expressed and intended so to be with- 
out any interruption or disturbance of or by the said Secretary of State 
in Council his successors or assigns or of any person or persons whomso- 
ever lawfully daimiug or to claim by from under or in trust for him 
them or any of them. 

39. And also that in the like case the said Secretary of State in 
Council his successors or assigns shall not nor will during th^ said term 
of 50 years license or empower any other persons or bodies corporate to 
search for raise or get any coal iron or other ores on in or out of the 
lands comprised within the boundaries hereinbefore specified or any part 
thereof nor erect nor authorize any other person or persons or body or 
bodies corporate to erect or construct any works for the smelting or 
manufacturing of iron or other ores within the said boundaries. 

40. And also that the Secretary of State in Council shall not 
cause any alteration to be made in the existing irrigation works on the 
said lands nor any new irngation works to be commenced thereon until 
after the expiration of six months^ notice to the said grantees or their 
agent of the intention of the Government to make such alteration or to 
construct such new woits. 

41. And also that the said Secretary of State in Council his suc- 

cessors or assigns shall not during the said term convey or demise the 
surface or soil of any portion of file said lands without at least two 
months^ previous notice to the said grantees and in case the said 
grantees their successors or assigns shall within the said period of two 
months after such notice or within such farther period as the Governor 
General of India in Council or the said Executive Government shall 
nllo^ for that fmr|K>se s^^ said Governor General^ of Ipdia in 

or said Executive Government that any such infohded eon- 
veyaUce or demise wi& he prejudicial to the fair end proper use and 
worHng of ^e mines or works or to the reasonable enjoyment 1^ the 
grantees of any of the privileges hereby gr&nted to theto toon that the 
said Secrhtoiry of State in Council im successors or assigns sh^ not 
make any such conveyance nr demise as lung as the smd Governor" 
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General in Council or the said Executive Government shall he satisfied 
that the same will be prejndidial^s aforesaid. 

42. Provided always and it is hereby expressly declared and agreed 
that the license and privileges hereby granted shall not nor shall* any- 
thing hereinbefore contained ^xe any right or anthority to the said 
grantees to prevent interfere with or limit any right or easement what- 
soever (whether strictly legal or not) which at the time of the execution 
of these presents and for 10 years preceding shall have been exercised 
or enjoyed by any individual or by the public within any part of the 
said lands. But that it shall be lawful for the said grantees to contract 
with any persons exercising such right or easement as aforesaid for the 
cession and surrender thereof and all moneys which shall with the approval 
of the Government of India or of the said Executive Government to be 
conveyed to the said grantees in writing and not otherwise be paid by 
the grantees in consideration of such cession or surrender shall be repaid 
to them by the said Secretary of State on the expiration of the term 
hereby granted unless such term shall be determined by forfeiture and 
re-entry in which case the Secretary of State shall on re-entry hold the 
said lands freed and discharged from such right or easement. 

43. And it is hereby further agreed and declared between the said 
parties hereto that if the said grantees shall be desirous of determining 

. their liability under these presents •at the end of five years from the 
said 1st day of January 1861 and of such their desire shall give to the 
said Secretary of State in Council his successors or assigns or to the 
Governor General of India in Council at Calcutta not less than six 
calendar months^ previous notice in writing and if the said grantees 
shall at or before the expiration of such five years pay and discharge the 
several royalties and sums of money hereinbefore reserved or made pay- 
able and which shall then have become payable and perform and nilfil 
the several covenants conditions and agreements herein contained and on 
their part to be performed and fulfilled up to that time then at the end 
of the said term of five years from the said 1st day of January 1861 as 
well the liability and also the interest license and privileges of the said 
grantees under these presents shall cease and determine. 

44. And it is hereby further agreed and declared between the 
parties hereto that the said Secretary of State in Council his auccessors 
and assigns and the Government of India shall respectively from time 
to time give the said grantees such aid in respect of taking the surface 
of the soil and of land for tramways ways or apprdacbes to and from 
the said intended mines and works as the Governor General of India in 
Council or the said Executive Governtnent from time to time may see fit 
and as may be consistent with the rights of others and otherwise lawful. 

45. Provided always and it is hereby agreed and declared between 
and by the said pari/i^ to these presents that it shall be at the option of 
the said Secretary of State in Council hie successors or assigns at the 
expiration of the said term of 50 years either to renew the license and 
privileges hereby granted fot^ n further term of 60 years (but at or uUdex' 
such royalties or sums of money as are hereinbefore reserved oi* made 
payable for during or in respect of the last 45 years of the said term of 



( 23 ) 


60 years hereby gmnled) or to iiake over the bnildinif® meehinery and 
plant which may be then erected and in nee on or about the said lands 
mines or worke ni a valuation to be made by two persons one to be named 
and chosen by thie Govenior 6enei»d in . Council on behalf of ihe Said 
Secretary of State in Council his sncodssors or assigns .and the other by 
and on bdhalf of the said grantees and m case such two persons cannot 
agree in the said valuation then such valuation is to he deters^ed by 
arbitration in the manner hereinafter mentioned. 

46. Provided also and it is hereby further agreed and declared 
between and^ by the said parties to these presents that if any doubt 
differenoe or dispute other than one of the kind provided for by the 
38 th clause hereof shall at any time hereafter arise between the said 
parties hereto their respective sueeessors or assigns touching the valuation 
referred to in the lastly preceding clause or the quantity or quality of 
any of the things for which any royalties are reserved or ought to be 
paid under these presents or touching the maimer in which the said 
license or privileges so granted or agreed to be granted as aforesaid or 
any of them ought to be exercised or used or touching the constmction 
of thesq presents or any other matter or thing whatsoever arising out 
of these presents or having relation to the premises and in respect of 
which the decision of the Governor General of India in Council or the 
said Executive Government is not thereby made final then and in such 
case and as often as the same shall happen such doubt difference or 
dispute shall be submitted and referred to the arbitration of three indiffer- 
ent persons one to be appointed by the Governor General of India in 
Council or any person lawfully exercising the powers of the Governor 
General of India in Council or the said Executive Government and 
another to be appointed by the said grantees within one calendar month 
after either of them the said parties in difference shall have made to the 
other ^ requisition to that effect and the third to be named by the said 
two persons so appointed as aforesaid within one calendar mouth after 
they shall have been themselves chosen and further that if either of the 
parties so doubting differing or disputing as aforesaid shall by notice 
under the hand of some person authorized in writing by the said grantees 
or their agent in India (in case the same shall be given by or on behalf 
of the said grantees) and under the hand of one of the Secretaries of 
the said Executive Government or of one of the Secretaries to the Gov- 
ernment of India (in case the same shall be given by or on behalf of the 
said Secretary of State in Council his successors or assigns) require the 
other of the said parties to submit and refer to arbitration and to name 
some person as arbitrator and if the party to whom such requisition shall 
be made shall for the space of one calendar month after such requisition 
n^lect or refuse to ootnply therewith or shall name a person who shall 
refuse or for one calendar month neglect to act as arbitrator then and 
So t>fteti ^ the same shall happen it shall be lawful for the person chosen 
to bo arbitrator on behalf of the party making sueh requisition by any 
writing under his band to appoint an arbitrator to act as arbitrator on 
behalf of the party who or whose arbitrator ^shall refuse or neglect as 
aforesaid and that such two persons shall name a third arbitrator as afore- 
said and further that it shall be lawful for the said arbitrators Or any two 
of them to arbitrate determine and award of and concerning all and 
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every the matters and things touching which such doubt difference or 
dispute as aforesaid shall have arisen and (if they or any two of them 
shall see fit so to do) at the expense of the parties in dififerenoe or one 
of them to call in the aid and take the opinion either of any person or 
persons having experience in the management of coal mines or iron 
works or of counsel or of any other person or persons and to adopt such 
other measures as shall appear to the said arbitrators or any two of them 
advisable or expedient aiA further that the parties so doubting differing 
or disputing as aforesaid and all persons claiming by from through or 
under them respectively shall in all things obey abide by observe and 
perform the award or&r and determination of the aforesaid arbitrators 
or of any two of them so as the award of the said arbitrators or of 
such two of them ^ shall concur be made in writing under their bands 
and be ready to be delivered to the said parties respectively or such of 
them as shall desire the same within three calendar mouths next after 
the third of such three arbitrators for the time being shall have been 
named or within such further time as the said arbitrators or any two of 
them shall from time to time in that behalf appoint and that the said 
parties so doubting differing or disputing as aforesaid will so far as in them 
respectively may lie furnish all such documents proofs and evidence and 
do or cause to be done all such acts and things for better enabling them 
to make the said award as the said arbitrators or any two of them shall 
require and that the costs charges and expenses of and attending or in 
any wise relating to any arbitration including the compensation to lx* 
made to the arbitrators for their trouble and the fees and compensation 
to be paid and made to any counsel or other person or persons who may 
bo called on as aforesaid shall be in the discretion of the said arbitrators 
or any two of them who shall direct by whom and to whom and in what 
manner the same shall be paid and that any submission or reference to 
arbitration under or by virtue of these presents may be made a rule of 
the High Coun of Judicature at Fort William in Bengal according to 
the statute in that case made and provided if the said Court shall so 
please and either party shall be at liberty to*apply to the said Coui-t for 
that purpose and to instruct counsel to consent thereto for the other 
party and that in case either of the parties hereto after being duly 
required so to do by the other party hereto shall refuse or neglect to 
submit any such matter in difference as aforesaid to arbitrators to be 
appointed in manner aforesaid or to abide by or perform the award of 
the said arbitrators or any two of them made in pursuance of these 
presents or shall make any attempt to revoke the authority of the arbi- 
trators to be appointed in pursuance of these presents or of any 
or either of such arbitrators the party so refusing or neglecting shall 
besides and without prejudice to any other remedy to which the other 
party may be entitled for every such refusal or neglect pay to the other 
party Rs. 50,000 not by way of penalty but by way of liquidated damages. 

47. And it is also agreed that any notice order or condition to be 
given made or imposed for any of the purposes aforesaid shall be suffici- 
ent and binding if signed J)y one of the ^eretaries to the Government 
of India or one of the Secretaries of the said Executive Government 
or by any other <Mlcer duly authorized to act in behalf of tike said 
Secretary of State his successors and assigns. 
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48, And the said gi^j^ntees do further oovenaiiit to keep at all times 
at such place within the feid Central Pro vine^is of India or efeiewli^re as 
may be agreed upon between them and the sa|d E^ecntiTe Government 
an agent/ or agents duly authorised in their hehaJf with whom the 
Governor General in Council or the said Execntive Government may 
communicate on oil things relating to the affaim of the giontees or 
these proBents and all nets done by si^h agent, or agents on behalf of the 
grantees shall os between the said gront^ and the See^tary of State 
his successors and assigns be binding on the grantees. 

49. And it is hereby lastly declared and agreed that throughont 
these presents (except where the context shall otherwise require) words 
used in the plural shall include the same words used in the singular and 
that the words ‘^Executive Governments^ shall mean the Officer for 
the time being having charge of the Local Administration of the 
province in which the said lands are situate. 

In WiUiess 


ANNEXURE B. 

From J. B. PeiIiE, Esq,, XT Secretary to the Government of Bombay, Bailway 
, Department, to the 8ecrcim*y to the Government of India Bublic Works Departs 
mentr^No. 878, dated . August 18GC. 

I am desired to transmit, for the purpose of being laid before His 
Jilxcelleucy the Governor General of India in Councilj^ the accompanying 
(‘opy of a report by the Locomotive Superintendent of the Indian 

Peninsula Railway Company on the trial of some coal forwarded by the 
Nerbudda Coal Company for experiment. 


From F. J. CobTazzi, Esq., Locomotive Superintendent, to the Acting Secretary 
Great Indian Feninsula Bailway Company, — Fo. 415, dated 30^A June 1862. 

I have the honor to inform the Committee of Directors that I have 
made trial of some coal forwarded by the Nerbudda Coal Company for 
experiment. 

The coal was in large lumps, and was, when used, in good condition. 

iPonr trips were run with it, three with passenger, and one with goods 
train. The results with passenger trains, were so far favorable that 
time was kept, though the coal steamed very badly> and a large amount 
of ash and clinker were produced. The load, however, was light. 

The resnit of the goods trip was very unfavorable; the engine 
steaming so badly that two hours were lost with the train, and the 
confiumptioh of coal per mile was vei^ high* ,, 

The three trips with passenger trains were made between Bombay 
and Campciolee, but ihe goods train was run to Khurdee, which road 
is much heavier. 

It appears from these results that the cciol may be used for light 
work, but that, when a large amount requires to be burnt in a given 
time, that it fails, probably from the amount of dirt in it# 

n 
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This may he got over by running lighter traine> or using larger 
engines ; but as it is entirely a question of econotay, 1 am as yet unable 
to fix a point where the Goal should be used* as it cannot be at present 
deliverea on the Railway* except at an exorbitant price. 

I have requested to be ftimished with the price for which the Coal 
Company would supply the Railway* but the only price named is one 
for coal to be now deli^ed at a point on the unopen line^ about 260 
miles from Bhosawul* for Rs. 10 per ton* or at the pit^s mouth for 
Rs. 6. 

It is hardly necessary for me to offer any remarks on so wild a 
proposal, especially as the price is so high. But whatever the price was, 
it would bo inexpedient to buy coal which we would not use for three 
or four years* and which we should have no means of securing. 

Such a plan would* no doubt, suit the pockets of the Coal Com- 
pany* but would not pay us. But Mr. Blackwell adds that, although 
the Nerbudda Company would be willing to enter into a contract now 
for 10*000 or 20,000 tons at the price stated* and to stack it ready for 
the use of the Railway when opened, yet they would not be at all in- 
clined to make a contract at such a price for future delivery In 
answer to this* I must say that I do not think that it would pay to 
carry the coal as far as Bhosawul, and that the price must be reduced 
to enable it to compete with Englfsh coal. 

In forming this opinion, I am not only guided by the evaporative 
power of the coal* but have taken into consideration the increased train 
mileage and reduced efficiency which will result from using an inferior 
fuel. 

In the Table annexed* I have added the results of the working 
of engines with English coal* neither the men nor coal being picked. 

The quantity experimented on was too small to get a fair figure 
for the evaporation. 



Table showing the resnlis of trials with Nerbudda, Jfest Earileg, and Brynibo Coal, 
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ANNEXUKE C. 

Seciion in Sitariva Glen, 
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1. — The conglomerate of the Mahadova group, nearly horizontal, 

overlies unconformably the Lower Damuda rock, 

2. — 50 feet of grey thick bedded sandstone, with bands of red and 

blue shale; dip 15® E. 5® N. 

8. — 10 feet of coal. 

4. — 30 feet of hard grey micaceous flagstones. 

5. — 16 feet: seven feet grey and blue shales ; two-half feet earthy 

coal; one-half feet sandy grey shale; five feet coal; dip 
25^^ IS. 35° S, Prom five to seven 180 feet of sandstone flags, 
some being hard micaceous, and some coarse and fiiable, 
and some bands pebbly. 

6. — Places where shales occur among the above; at both the 

shales are very carbonaceous, and at one there is a thin layer 
of coal ; in both the shales contain vegetable impressions. 

7. — A trap dyke. 

8. — A break in continuity may be caused by a small fault. 

9 — Green mud and earthy sandstone, boulder bed, and conglo- 
merate. Dip irregular, but re^fersed to the north. 

10. — Trap dyke probably marks a small fault ; the beds to the north 

of it dip at a much higher angle than those to the south. 
These seem to be the same ; both are earthy sandstone. 

11. — ^Coal four feet. Close to this coal band a bed of brown earthy 

sandstone abounds with glossopteris and phyllotheca ; eome 
blue and grey shales are associated. These beds are vertical. 

12. — The above beds pass on intoother similar stiata, which begin 

to dip south. 

1 3. — The 8wm -beds apparently now dipping north. 

14. — Trap Ikying against them. 
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ANJTEXUEE, D. 

Bqnort on samples of Coalfi^on^Atid^^aUa, the Nerhuddck VaVoy^ mtd Nagpor^. By 
B. IIUKBd, £sq., Acting ChetmecU Analyser to Oimrrmeni Bombay, dated 12th 
Juby 1860. ^ 

The Australia coal is jet blaoh and brilliant, very brittle, and breaks 
with a cubicid fracture like Newcastle coal The Nerbudda coal is dull 
black, heavy, very hard, being j^hlverized wi^ difficulty ; it has a laminated 
structure and slaty cleanage; interspersed in its substance are seen here 
and there sinall lumps of half formed coal like charcoal. ♦ The Nagpore 
coal is veiy similar in appearance to the Nerbudda coal, and has the same 
texture, except that the lamina arc alternately dull and glossy. 

The most noteworthy results of the analysis are indicated in the 
following table, and analysis of Welsh, Scotch, and Newcastle coal are 
added for the sake of comparison : — 


Detioriptiun or locality of coal. 

-S 

*s 

% 

OD 

Pbb O&lfT. 

0 ^ 

Coke after de- 
ducting ash. 


Volatile matter 
deducting ash. 

i 

CO 

Australia 

131ii 

08-27 

60-89 

31-78 

40*11 

8*38 

*60 

Nerbudda Valley 

1-440 

66-63 

48-61 

88-87 

61-40 

1809 

•60 

Nagpore ... ... 

1‘417 

76-00 

87*27 

24-00 

42-78 

18*73 

*84 

WalcK from 

1-275 

62-6 


37-6 


4*26 

'S3 

Steam coal, to ... 

1-350 

88-1 


11-9 

1 r| 

6*94 

6*07 

Average, about 

1-31 ! 

80- 


20* 


8- 

1*25 

Scotland, from 

1*200 

40-30 


60-70 


1*1*3 

•33 

to 

1-316 

69-16 


40-86 


14*67 

1*57 

Average, about 

1*26 

64- 

... 

46- 


4- 

1*1 

Newcastle, from 

1-23 

02-7 


37-3 


•20 

■06 

to 

1-31 

72-3 


27-7 


13*91 

1-86 

Average, about 

1-28 

66* 


34- 


4- 

V 


The Australian coal is bituminous, and cokes like Newcastle coal. 
The Nerbudda and Nagpore coals do not even sinter together in coking ; 
they would appear, therefore, to be not well suited for that operation. 
The ash of the Australian coal was of a dirty white color, and the table 
shows it to be rather abundant ; that of the Nerbudda and Nagpore coals 
is much ifce same in appearance, but in very large proportion, and its 
abundance by cbgging the fire bars must detract el good deal from the 
utility of the coal independently of the loss of the carbonaceous matter, 
whose place it occupies. The sulphur in all three specimens is in moder- 
ate proportion. 

One of the most important elements in the defeermination of the 
value of a fuel is, of course, a knowledge of the heat which it produces 
in burning. Accurately to ascertain this requires the use of a peculiarly 
constructed apparatus, fitted to absorb the whole of the hCat given out 
by the combustion of a known quantity ; but in default'of tbi^, a very 
good approximation may be obtained by the ^method introduced by Ber- 
^heir of fusing it with litharge— the quantity of lead reduced by the 
fuel furnishing a measure of its heating power. The result of tliis 
method is given below from a mean of two assays for each, together 
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with a view of the calculated heating efifect with regard to water. But 
as it is impossible to utilize th^ total quantity of heat produced^ a large 
portion escaping with the draughty and much being lost by radiation, 
a large allowance must bo made in forming an estimate of the practical 
value of the fue!. The loss varies^ according to the arrangement of the 
boiler and flues and the management of the flre^ from one^^half to one- 
fourth, but is seldom reduced to so low a proportion ae the latter, — the 
average evaporation effected being something loss than two-thirds of 

that of which the fuel is theoreticdly capable. 

■*- 

A comparison is made with British coals as in the former Table : — 


Dcecriptiou or locality of coal. 

f ' 

Load reduced 
by one part of 
coal. 

l\>uiid9 of water 
raised from 80^ 
to 212- by lib 
of coal. 

Pounds of water evaporated from 
212^ by 1 lb. of coal. 

(Thooretical.) 

(Theoretical.) 

(Piactioa^ Esti- 
mated. 

AuRtraliua 

2104 

66*69 

9*09 

5*64 

Nerbudda Valley 

17*46 

53*81 

7*33 

4*64 

Na^porc .... 

20*83 

(J4-20 

8*76 

5*42 

Wales, steam from 

28*92 

89*07' 

12*18 

7*65 

Coal, to 

34*0(1 

105*00 

14 36 1 

8*01 

Average, about 

31'0 

05*6 

13*02 ' 

8*07 

Scotland, from 

24*3^ 

74*1K) 

10*24 

6*36^ 

to 

28*38 

87'11 

n 04 

7*10 

Average, about . 

26A 

78*M 

10*71 

6*64 

Newcastle, from 

28*80 

88*70 

12*13 

7*62 

to 

81*86 

98*13 1 

13*42 

8*33 

Average, about 

30*0 ! 

1 

92*4 

12*60 

7*Sl 


ANNEXURE F. 

LUt of the principal out-cf^s of Coal in the Baitool District. 

1. Rawundbo, on the Tawa River, near Salyia^(see detailed des- 

cription of this section, ante page 1540,) feet two inches of coal are 
seen in eight distinct out- crops ; but, inasmuch as some of these out- 
crops may be different parts of the same bed, brought again to the sur- 
face by faults, it cannot be proved that the total aggregate thickness 
exceeds 10 feet 8 inches. This section hUs not been before described ; it 
was first examined by the Survey in 1856. The coal is excellent in many 
of the beds, and the average thickness of three feet, which is attained by 
the coal at four of its out-crops at least, together with the low dip 
which the beds have, will afford facilities for the coal cheaply 

when it comes to be worked. 

SHAruR, on the Betul and Hoshungabad road, is about miles 
from the spot, and a branch road could easily be constructed. The place 
is, however, far from the Nerbudda Valley. 

2. ^ Machka, near Kotri and Murdanpur villages, seen on the bank 
of the Machna river ; there are two seams, one six inches thick, shaly 
and impure ; the other, three feet thick, dips at an angle of 30® at the 
out-crop, and is of excellent quality. It comes to the surface about three 
miles from Shapur (on the Betul and Hoshungabad road), and is thus 
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* Selection from Eecorde of 
Bombay Government, No. XIV. 


more accessible tbau at RaWtindeo, to whioli^ however, in all other 
respects it is inferior. 

3. SoNADT, in the Bora Nndi; two bands exist, 19 arid 10 inches 
thick respectively. This locality, mentioned by Colonel Ouseley, was 
successfillfy worked by Mr. Johnstoh, under the orders of Sir B. 
Hamilton/ of Indore. He sank a shaft, besides cut^ug tack on the 
out-crop, and found the coail of good quality. Some of it sent to Bombay 
for trial was found to be in many respects excellent, though much injured 
by the mode of carriage. The Sonadi coal has since been examined 

by Mr. Jacob and others, whose reports 
contain much information.* The out-crop 
is not more than six to eight miles from the 
Betul and Hoshungabad Boad. 

4. SooKi Nulla ; near the junction of this stream with the Tawa 
two thin seams of coal are seen, three inches and two and a half inches 
thick respectively. They rapidly die out to mere threads and paU^hos 
among the false bedding of the sandstone. A far too favorable view of 
this place has been taken by previous obsiervers. Mr. Johnston was of 
opinion t^at it might be worked profitably. 

6. Mouun River, near Lokurtully ; a three feet seam of poor 
pyritous coal out-crops in the river bank, with a very slight dip, first 
noticed by the Survey in 1856. Any importance attaching to this 
locality is derived from the fact of its being the most westerly of all the 
known out-crops. The Sonadi coal passed near this place on its way to 
Bombay, and before getting thus far, was carried on buffaloes more tbau 
30 miles over bad hill paths. The Lokurtullye coal is easily approached* 
from, and very little above, the level of the Nerbudda Valley. 

6 . Bori Valley. — Thick beds of carbonaceous shale, with many 
threads of coal, as seen at out-crop ; it is not workable. 


Xnnexure G. 

Report on the Coal seams of the Tawa Valley in the Baitool Dislriot, Central Pro- 
vinces. By W. T. Blanfoed, Esq., Deputy Superintendent Qeological Survey 
of India^ dated ^ih April 1866 . * 

The coals of the Tawa Valley have frequently been reported upon ; 
the last and most complete account of them being that given by 
Mr. J. G. Medlicott, of the Geological Survey. Full details of the 
different seams are given in the body of his report—^* On the geological 
structure of the central portion of the Nerbudda District^^ (Memoirs of 
the Geological Survey of India> Vol. 11.,) or in the Appendix, page 868. 

The principal localities described were the following ; — 

L— Rawundeo on the Tawa River, 21 feet 2 inches of coal seen in 
eight distinct ont-'crops, besides some repetitions^ Two of 
the seams are four feet at least in thickness at their out-crops. 

2.— Murdanpur and Kotfi on the Machna, a tributary of the Tawa, 
two geam 0 ,~one three feet thick, the other six inches only. 
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3» — SonacK on tiie Bora Nuddi, anotlier tributaty, two aeams — 19 
and 10 inches thiok respe^vely. 

4.— Sooki Nuddi, a thitd tributary, two thin seams three and two 
and half inches thick respectively ; and, of course, worthless. 
Besides these, there are two seams— one two feet three inches 
thick, and a lower seam of three inches, oocurring^ on the 
Machna river between ShafNSr and Murdanpur, mentioned 
in the debuted section at page 160^ but not referred to in the 
Appefadix, being probably considered by Mr. Modlicott 
merely a repetition of the Murdanpur out-crops. 

No new localities have since been discovered, so fat as I can le&rn. 
I received information from a Native of the occurrence of ^^kala 
I)atthar" near Keela, which would be an important locality, being 
within 12 miles of the Railway, while the nearest known out-crop of coal 
is double that distance; but, on visiting the spot, I found the 
blackstone^^ indicated to be a sandstone. 

But although no new localities have been met with, the progress 
in our knowledge of the coaUbearing rocks of India during the 10 years 
which have elapsed since Mr. Medlicott examined the Tawa Valley has 
l)een so great, that it appeared possible that some additional particulars 
might be noted, and that a better idea of the mining prospects of the 
locality could be formed. In this anticipation I have not been wholly 
disappointed, although I regret to say that the result of my examination 
is to induce me to take an even more unfavorable view of the coal seams 
of the Tawa Valley than Mr. Medlicott did. I doubt if a single seam 
•is known to occur in the valley which could be mined to any depth with 
profit under existing circumstances ; and with one possible^ but veiy 
dubious, exception, I am decidedly of opinion that no seam could be 
worked under any possible circumstances. The possible exception is iji 
the Rawundeo section, to which Mr. Medlicott particularly called 
attention ; but there are some peculiarities conne(^d with the seams 
there found, which make me think their availability lor mining purposes 
doubtful. 

In order to show my reasons for the unfavorable opinion formed, I 
shall poceed briefly to describe the several localities. It must be 
3 emembered that these are all out-crops exposed in nullas, and that the 
sand in the bed of the nullah shifts from season to season, exposing 
portions of rock and out-crops at one time, which it conceals at others. 
This is ©epemally the case with these coal seama wliich usually underlie 
beds of coarse sandstone ; and the latter, being hard, stand up in small 
terrace-shaped masses, against which the sand accumulates, concealing 
the softer co<d beds beneath. For this reason it is improbable that any 
t wo successive observers will see exactly the same section if they visit it 
in diflTerent yeai«; and in some cas^ I was unable to find again seams 
mentioned Medlic^^^ md, vice versa, I some which he, I 

believe, did not. 

1. SoNAOl.^I saw'^ coal in three places here ; Mr. Medlicott only 
in two* The hi^M seam' is about 19 inches thick, with four or five 
inches of shale orot^ng it, and upon this coarse sandstone. AH other 
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seams are thinner; the seccmd seam in descending order is 10 indies 
thict, with a roof of coarse sandstone* Benea^ ihk comes-^ 


Coarse eandatone ... 

set. 

... iO 

laches. 

0 

Ooai • ^ •». 

... 0 

6 

Shale and sh^ey sandsiofie 

*.* 4 

0 

Ooal ... 

... 0 

a 


About 100 yards fartbeJ* south another seam oecti^s, about one foot six 
inches thick, of coal and shde mixed* The roof here also is of coarse 
sandstone. 

2. SooXi Nulla. — Only strings three or four inches thick occur 
as noted by Mr. Medlicott. 

8. About two miles east of Shapur, on the Machna rivnr, a seam, 
two feet three inches thick, is seen associated with shale, and a lower 
seam, three inches thick, iis above mentioned. The upper seam can be 
traced a short distance- — about 100 yards. 

4. Mubdanpuk, on the Machna. — Mr. Medlicott saw two seams 
here, one was probably concealed by sand at the time of my visit, but it 
was only ^ix inches thick. The other amounts to three feet in places, 
but is extremely variable. The roof is again coarse sandstone ; the seam 

• is seen for several yards along the south (right) bank of the stream, but 
is not seen, where, if continuous, it* should recur on the north bank. 
It is possible that there may be a fault, but I could find no indication of 
one. It appeared to me that the associated sandstone re-appeared 
without the coal seam, and my impression was that the latter had 
thinned out and vanished completely. 

5. Rawundbo, on the Tawa Eiver. — A careful description and a 
measured section of this locality are given by Mr, Medlicott at page 1 54 
of the Memoirs. Yet such changes have been produced by the stream 
in 10 yeatB, that I had much difficulty in recognizing several of the bods, 
I believe the rooks in the upper part of the section to be better exposed, 
on the whole, now than they were in 1855, while the lower portion 
is now comparatively concealed. I counted 11 out-crops of coal; Mr, 
Medlicott 18 (of which ho considered several to be repetitions caused by 
small faults). At the same time be mentions that there was no clear 
evidence of faulting. I certainly do net, think there is any in the upper 
part of the section ; and I think, so far as the number of seams exposed 
is concerned, that he has under-rated the resources of the spot rather 
than otherwise. Some of the coal is of excellent quality, and one or two 
seams are four feet thick in places at all events. 

On the other hand, the roof is frequently, though not always, coarse 
sandstone. The seams are not of even thickness throughout— some, 
perhahs being very variable. The most of them arc only seen for a 
few and in only two cases could I trace them the whole distance 
across the river. One so traced varied but slightly in tbickness, being 
about one foot to one foot three inches ; the other was two feet thick in 
one bank of the stream, and gradually thiilned away, and vanished 
completely before reaching the other bauk-4ess than 50 yards distant. 
Botib these seams were associated with flags and shales. 
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It mil tlieii be seen tbat^ except at Rawandeo, Bot one seam is 
known to occur exceeding three feet in thickness, and I donbt if any 
ecam of that thickne^ can be profitably mined in Ix>dia« I am aware 
that much thinner seams arO worked in England, Some, I not 

exceeding 18 inches, tSicmgh that is exceptionaU 3nt in England ihet^e 
.are three advantages at leart which are wanting in India^ ®&se,ar0 — 

I.~A laTM local demand. 

II.-^Excellence of quality. 

III.— A skilled mining population. 

Id India, in a place like the Tawa Valjey, there is no local demand, nor 
is it yery probable that tliere ever will be. The best Indian coal from 
the Damuda beds is about half as good as the English coal, that is, 
if used in a steam engine, for instance, it takes twice as much Indian 
coal to do the same work. Tlie value consequently, weight for weight, 
is about one^half ; and a three feet seam of Damuda coal is, on this 
account alone, only an equivalent of an 18 inch seam of English coal. 
Another disadvantage entailed by the inferiority of quality is, of ooiirse, 
increased expense for carriage. 

The want of skilled labor causes more coal to be cut to waste, besides 
largely increasing the cost of superintendence. 

Taking all the disadvantages into consideration, my own impression • 
is that, from four feet six inches tb five feet is the minimum thickness of a 
coal seam which can be profitably mined in India under ordinary circum- 
stances. In the immediate neighbourhood of a Railway, or of any other 
large source of demand, perhaps rather thinner seams might be worked. 

I do not mean to say that a considerable quantity of coal, some 
thousands of tons in many cases may not be profitably extracted from 
thinner seams near the surface. I merely refer to regular mining, 
involving the erection of machinery and other heavy expenses. 

Of coui*se, too, the conditions of the profitable mining of Indian coal 
depend upon a variety of circumstances liable to change. A mining popu- 
1 ition might gradually spring up ; the demand for fuel may, and probably 
will, increase, while other supplies may fail, or increase in value to such 
an extent as to raise the price of the article permanently. These other 
supplies at present are wood and English coal, either of which may at 
any time become unprocurable. On the other band, if India ever at^ns 
a civilization at all approaching that of Europe, it will undoubtedly grow 
timber for fuel largely, as is done in all other civilized countries not rich 
in coal. At present, the principal efforts of the whole Native population 
appear 4o be devoted to the destruction of the foreeta, and it is but fair to* 
say that their labors have bo«i rewarded with great success. 

Supposing,"^ however, that seams of four feet in thickness could be 
worked, or that trwo or three seams were mined froth one shaft, thus 
diminishing oust of sinking and of machinery, ttere appears a possi- 
bility tliat the Rawundeo Coal might be mined, espedaliy as the quality 
is, in some seams, ^eeptioually good. But thexe isatill one point which 
irtttkt be satisfiict^l^ detennmed before the seams could be pron^mneed 
workable, ahd the question how far the seams can be trotted to 

be constant in thickness. 
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Where taerely smaSl eectiane are seen in the banks of rivers, not 
extending fre^nea% more than or ax yardsi tWi question is (hySoult 
to answer* Qf m ibe aesn^ seen in the Tawa, Maoh|ia> ana Bora 
streams^ the ot not vmf than t Van or fmt can he traced for 6Q 

yards, lionet tjS one>iii the l^awa, dwindles from two feet to 

nothings that dikancei and aseoondi at Mardanpor, on the Machna^ 
appears to do the 8{ime> and Ce^inly, out of a total of barely throe feet 
varies as much as a foot with^ 20 yards* Moreover, nothing is more 
common t\am to find coal seams of variaUie thickness when their roof 
consists of coarse standstone ; it appears always to mark slight local uti« 
eonformity, and denndat^ of the coal seaim beneath. But in the case 
of the scam at Rawundeo, which is seen to thin out, its irregularity ia 
not due to this cause, ^ roof being of flaggy sandstone. 

In describing the Batteegunge coal field, I showed that there were 
two subdivisions of the coal-bearing rocks, or Dumudas, the lower oon- 
taining numerous coal seams of great size, but so variable in quality and 
thickness that it was doubtful if any could Iw largely mined. The beds 
were characterized by frequent alterations of shales, flaggy beds, and 
massive sandstones. In the higher sub-divirion of Raneegunge beds, 
the alternations were less numerous, the several beds much ^hicKcr, and 
the coal seaqis more constant. 1 am inclined to believe that the beds of 
the Tawa Valley resemWe those of th« Lower or Barakkor Series of the 
Raiioegunge field in the peculiarities of the coal seams, as they certainly 
do in their position at the base of the coal measures.* 

A very important and interesting question is th^robabStty of tho 
occurrence of coal in the more Uorthern portion of the luwa Valley, near 
Kcsla and B^gra ; in the first place, because coal occurring there might 
belong to the higher and richer beds ; and secondly, because it would be bo 
much nearer to Sic line of Railway. Time did not allow me to examine 
the valley thoroughly, but a cursory inspection of the neighbourhood of 
Bordha aud Kesla induce me to believe that the rocks there occurring are 
very possibly lower in position tliau the true coal- bearing beds of the 
Damudos, 


Colonel A. P. PHaVee, C. B., ChtYCommmimer (f Brituk Burmah, to the 
Secretary to the Chvemment cf Indta Home Depabtment, Simlaf^No, 303, 
dated ThayeUMyo^ 30^4 September 1866. 

I have the honor to acknowledge the receipt of docket No. 881, 
dated the 15th of May last, from Mr. under Secretary Arthur Howell, 
forwarding copy of despatch fr^ the Secretary of State, No. 29, dated 
the 24th Maafch last, on iJie subject of coal resources and production, and 
requiting ja t^rt thereon supriemental to the repm by Hr, McClelland 
of the llth duly 1865. 


* It; is pofisible tiliai the Mop^i betU, which however I have not sefsn, belong to tho 
Ppper or fianeegtinge aetks, as do I thinksoioe, aud perhaps all of the Fe] " ' ' ^ 
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2. The province of Burmah consists of the former separate 

divisions of Tenasserim, Pegtt, and Arracan. The coal i^ources of 
the two first named divisions have , formerly been thoroughly reported 
on by Dr. Oldham. I am nht aware of any fresh discovery of coal, 
since the date of those reports, within the limits of those divisions.^ It 
would be presumption in t»e to attempt to produce a report upon 
this subject derived from the writings of Jt)r. Oldham ; I will, therefore, 
here merely refer to them. 

8. The volume of Selections from the Records of the Govetnment 
of India (Home Department) No. X., published in 1856, from pages 
30 to 107 inclusive, contains the whole of the reports and observations 
regarding coal discovered in the district of Mer^i, Tenasserim division, 
and near the station of Thayet-Myo in the district of Prome, Pegu 
division. I am not aware of coal having been discovered in any other 
localities of those two divisions than those mentioned in that volume. 

4. With reference to Arracan, the report by Dr. MoClelland in- 
cludes, from pages 128 to 133 inclusive, all the localities where coal had, 
up to the date of that report, been discovered in that division. Since 
then, I believe, that coal has only been discovered in one locality not 
before notiSSd. That is, in the bed of the Byeekhyoung stream, about 
six miles from the town of Sandoway. This was reported by Mr, 
H. W. Beddy, who visited the spfit in N'ovember 1862. It was found at 
the surface, and was not dug for. About 801bs. weight were brought 
away, and the coal was reported on by Mr. W. Dunn, Civil Engineer at 
Akyab. I beg to submit a copy of his report. 

5. In conclusion, I beg to observq that the coal districts of Arra- 
can have never yet been reported on by a geologist. With reference 
to the remark of Dr. McClelland that tlie discoveries made /'unequivo- 
cally prove the existence of large beds of coal in this province,” I 
would beg to recommend that a geologist may be sent to inspect and 
report upon the several localities where it has been found. 


Meport on Coaly hy W. Dunn, Esq., C. E., dated January 1863. 

With reference to the specimen of coal forwarded for report, it is 
impossible tq give a concise or correct analysis of the mineral, or the 
illuminating power of its gas, in consequence of the want of retorts, 
photometer, barometer, &c. \ but from a careful examination of the 
specimen forwarded, and of the fracture shown when broken, I am led 
to conclude that it is a kind of brown coal or lignite, somewhat closely 
resembling the splint coal. It contains a la^e quantity of bitumen, 
which would jieW voktile carburets when distilled ; texture, fibrous; 
burns with flame, and gives out, when burning, a peculiar 

bituminous 

The spOamph forwarded has evidently been, long exposed to the 
influence of the atmosphere ; and I think that, if Careful boring were 
taken, a laige bed would be^:^diBcovered of a more dense and heavier 
quantity, which VouW be invaluable in smelting iron ore or copper, 
and would uudoulMlj^ make a first class coke for locomotives, or would 
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be well adapted for ati&am-boilers, although tlic specimen examine 
required a rather high tempamtoe to ignite it 


From Sift G. tJ. YntE, C. B., K. C. S. Ffisidmt at to thoSperetar^ 

to the ChvemmM of India Holds BxrABWxkT, SmUr^No. 35, dated 
Au^utt i$66. 

With reference toOovemment memorandum No. 882 of the 15th 
May 1866, with enclosure, calling for a report on the coal resources and 
production in the districts, I have the honor to forward, for the informa- 
tion of Government, copy of a letter from the Officiating Commissioner, 
Hyderabad Assigned Districts, No. 725 of the 27th ultimo, with 
enclosures, relative to the coal discovered in thp Woon district, and to 
state that I had the coal tried at Hyderabad by a blacksmith, and fr)und 
that it burned with great difficulty, gave out very little heat, and left 
an cnormcHis proportion of ash. 

2. No trace of coal has been found in any other part of the 
Hyderabad Assigned Districts. 


From Majob W. NembhaBI), Offidatirig Commissioner H^d^ahad Assi^cd Dis- 
trietSy to the Ut Assistant Eesident,^No. "725, dated ElHckpore,2Tth July 1866. 


With reference to your letter No. 1016 of the 8th Jhne last, I have 
M XT T 1 forward copy of a letter* 

^ ^ * from the Deputy Commissioner Woon, 

being a further report upon the coal found in his district. It is now 
very desirable that the spot where the vein is said to be, should be ex- 
amined by some professional coal-viewer. Since receipt of the report now 
forwarded, I have learnt from Lieutenant Hudleston that the coal dis- 
covered in the Chandah district of the Central Provinces is just opposite 
Lieutenant Hudleston's discovery, and probably they are one and the 
same vein. 


2. With advertence to your No. 926 of the 28th May 1866, I 
have the honor to state that the Deputy Commissioners Oomrawuttee, 
Akolah, and Mehkiir, report that there , are no traces of coal in their 
districts. 


Fivm LiErTEKAilT R. HudleSTOK, Deputy Commissioner Woon District to the 
Commissioner y Hyderabad Assigned DistriatSf--^No. 664, dated 17 th July 1866. 

In compliance with your Financial circular No. 87, dated 4]th June 
1866, calling for a report upon the coal resources of this district, and 
also^ with reference to your Financial No. 42, dated 19th June 1866, 
regarding the result of the examination of the coal found in this; district, 
I nave the honor to state that, early in the present year, coal was dis- 
covered near the village, of Kpoinbari, upon the lliver Wurdah, a few 
miles above its junction with the Paingunga.* 

2. A small specimen was sent to Madras by post, and the^tesult of 
the analysis is given as Appendix No. 1 to this letter. 
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8. I also forwarded about 60 seers to the Ageut of the Groat 
Indian Peninsula Railway for txiat m aJocorootiye^ and I atmex. a copy 
of a letter from that Officer's Secretew^V ^ Appendix iNd. 

4. From those dotCtimen^ it is clear that the quality of %b& coal 

foi^afded is inferior ; hut, I have viaited.the 

locality, and a personal leads me to the o^piaiou that there is 

a superior, or at any. rate a ffi^erent, kind of co«d to be obtained* 

5. I found the coal in the gravelly bed of the nullah from five to 
seven feet below the surface, according as the excavation was made higher 
up, or lower down, towaids the river Wurdah. The banks of the 
nullah being some 30 feet high, I was unable to ascertain the breadth 
of the vein, nor am I able to state further than that, for some 200 yards, 
a solid and even bed of coal lies at a depth of some few feet from tlie 
surface of the bed of the nullah. 

6. My reason for believing that there is a variety in the quality of 
the coal is, that a sample which I obtained by digging to a somewhat 
greater depth higher up the nullah, is blacker in appearance, and less 
stony looking, more ’ easily broken, and lighter than the specimens I 
previously forwarded. 

7. Mr. Blanford, of the Geological Sm*vey, is, I understand from 
the Deputy Commissioner Chandah, expected to visit the vicinity in the 
cold season ; and I would recomnfend that be be instructed to cross the 
river and report upon the Koombari vein. 

6. The proposal of the Railway Agent to send some 20 ewt& of the 
coal to Bombay w(>uld cost Bs. 250 or Rs. 300 ; and 1 do not recommend 
its adoption. With your permission I shall, however, forward a speci- 
men what I believe will be found, a better quality of coal for analysis 
at Madras. 


Demi-official letter from S. "J. Wykdowe, Esq., to Doctor hitlvoun^Datcd 
St, Thome, Madras, A^ril 1866. 

I have much pleasure in sending you the following results of my 
analysis of the specimens of coal sent by you 


Specific gravity ... ... m. ... 1*55 

Percentage— Volatile matter in part illuminating ^3*5 

„ —Coke, or rather a enbetance retaining the 

appearance of the original mineral 7'65 

„ -^Ash, ^ter complete oxidation 33’ 

,, — Sulphur « • « oom 


I appeQd, 6}T yoar informatioD 
English average specimeu— 
gravity ... 

, PffltceDtaBe--C9fcc 

,1 'v-r vdatite matter . 


and compaiisott, analysis of good 
... .*• 1*S73 

... wn 

... 42-78 

l-0» 


The sm^II quantity sent by you vras not sufBpcttt;for me to test its 
value as fuel by dheet ex^leriment, but the anidyttis is suScient-to^ow 
it would not be ^ vahie. Perhaps a better si^m» than the 
one sent by yW T^id be obtained brum the same l^ailty. ; 
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From H. J. P, Thomson, Bs^, Secretary iQ tke Agen^ 43hmt Indian F^immla 
to ike Dep^ OtHlHww^iwww* Wogh 
doMtf Bimhag\%l^ Mi»g \9S6%. 

With referea^se to youjr letter No. 1$7 of the I regr^ 

to itdhcm you t1h8f|^ th^, quantity of coal sent was too staoill to bo ea:p^i- 
mented upon, aud it is stated by Otir liocomOtive Saperiuteudeuf to be 
of a very inferior q[uality< If you can Rend 20 Or 30 cwts., at your own 
expense, vwe shall be glad to tty it. 


From T. 0i*dH4W, BbcJ., LL D., Superintendent qf the Qeologioi$l Survey of India, 
to tJiO Secretary to the Qovmmmeni of India Homb Depakthent,— JV b. 657, 
dated demuary 1807. 

I have the honor to submit herewith a brief memorandum on 
the coal resources and production of India, being return called for by 
the Bight Hon'ble the Secretary of State for India, despatcTi No. 29, 
dated 24th March 1866. n 

I have at the same time to state the causes which have led to the 
delay in •submitting this return. 

So far as any general statement bearing on the question of the 
resources of India in coal was conq/Bmed, it would have been in my 
power to have submitted such a return in a few days after the receipt 
of your letter. But> as regarded the other branch of the enquiry, 
namely, the production of coal in India, or the out-turn from the several 
collieries woreed in India, much greater delay was unavoidable. I have, 
as you are aware, already on several occasions pointed out the dHBeulty 
of procuring such returns in any case, and the impossibility in many 
eases, excepting by personal application on the spot Up to the present 
time no systematic compilation of the mineral statistics of this country 
has been attempted continuously. In this, as in every other similar 
enquiry, investigations of this nature at the first excite jealousy of inter- 
ference and dread of ulterior objects, which often prevent tlfe required 
inforroaiion from being given. In 1860, when the Geplorical Survey 
were engaged in the examination of the most important of the Indian 
coal-fields, that of ^neegimge, I took advantage of the opportunities 
which the progress of our Survey gave'to obtain returns of the amount 
of coal raised at all the pits or quarries then worked. This, however, 
was successfully carried out only after considerable care in explaining the 
object of the inquiry, and after repealed and personal communication 
with the several proprietors. From the more imiwrtant of these we 
receiW willing aid and ready co-operation, after the object was 
explained; while in other cases the calculations were made by the 
Survw Oflicers themselves on the spot 

. Haying completed the survey of this field, full returns of the coal 
raised during the years 1858-69 and 1860 Were published in 

the pap^ of the Geo|pgi(»l Survey. {Mineral Statistics, 1, Ccal, VoL 
lit) li fm then hd^ that irimiliur stari^Jfics wbuid continue to be 

carefully Compiled and piibfisbed 

In the present instance, iibtftediit% on J^chipt bf copy <tf 
despatch of me Bight Hoh'We the Secretary of State, I addressed a 
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circular to the several Companies aud others engaged in coaUmioing, 
soliciting the favor of their giving tue the necessary informatiimi to 
enable me to compile r^urns for the years subsequentiy to 18S0» (the 
date of the last return ptibJW^ed), similar to those which they had con^ 
tributed before. To this application I have received prompt and fall 
replies from many of the principal proprietors, for which I am much 
indebted; by others the returns have been promised, but have not yet 
been received, while from several I have had no reply whatever. 

I was very desirous of completing these returns up to the dose of 
the present coal year, which, from old custom originating in the peculiar 
mode of transport in use in the Raneegunge field . previously to the 
completion of the East Indian Railway, is generally tfitken to close with 
the month of October ; and I therefore deferred till after tliat date the 
submission of these returns. Since then I have in every way endea- 
voured to expedite the preparation of these statistical statements of the 
out-turn of coal in India. Some of the returns only reached me 
yesterday, and I shall probably obtain others ; but I cannot longer 
delay the submission of those now givep, although still compelled to 
leave them incomplete. Should further returns be received, I shall 
submit them as supplementary to the present. 

^ I would again take this opportunity to urge tlmt no trustworthy 
statistics of the production of coq^l in India, or of any other mineral 
produce, can ever be effectively compiled unless the enquiiy be carried 
on systematically and continuously from year to year. And for years 
to come, it will also be essential that the Officer charged with such 
compilation be able to visit the several localities from time to time and 
confer personally with the several proprietors and agents. If the collec- 
tion of such statistics be entmsted to one who is competent to advise in 
mining matters, I would anticipate that much mutual benefit to the 
mining proprietors, as well as to the public, would be the result. 

In the absence, however, of any such systematic enquiry as I had 
desired, and as I again urged in iinmediate^connection with this present 
report (’my^etter to your address, No. 470, dated fird June 18(56) 
I am only able to submit the present returns, knowing them to be 
incomplete. 


The “ Coal resources and production of India f hy T. Olubak, Kq. 

I, CaAL-riELns or India. — ^Viewed as a coal-producing country, 
the Briffeh territories in India cannot be considered as either largely or 
widely supplied with this essential source of motive power. Extensive 
fields do <K^, \M these are not distributed generally over the districts 
of the Indian Empim are almost entirely concentrated ip one (a 
double) band of iCo4^yieldiflg deposits which, with lar^ interruptions, 
extends more tW half across ! India from nearMValcutta^ towaj^ 
Bombay. This bs^ad extends thrqughwt about five dpgre^ of latitude^ 

A simple mc^e of repre^ptiag this graphically, and of sWwiuf at 
the same time the area from which supplies of Cool may be Ipofcea for 
with any prospect of <»ac0ess, ^tbont complicating the question with 
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details of minor impotteiJ^, is to indicate genotalljf a map of, India 
those portions of the country of the geo^o^cal 
have sufficient knowledge to enahle m to assert that there is no prol;ia- 
bility whatever of any deposits of coaJ being fopnd vf^kbin their limited 
or wbere^ if coal do exist, it must be found , at sndh/dfjrtfc below the 
suiface that it oordd not be econoioused* This I Jiave; dono on the, 
accompanying small map of India. 

It will be seen from this that all the area lying to the south of the 
20° parallel of latitude ia without any known coal, or any probability 
of its existence; and similarly that all the* country lying to the north of 
the 26^ parallel up to the foot of the Himalayas is under similar 
conditions. (In this general statement the widely detached coals of 
Eastern Bengal, Assam, and Khasia Hills, and the poor coals of Tcnais- 
serim, are for the time neglected). As British India stretches from 8° 
north latitude to 35° or 36°, or through some 28®; the vOry local dis- 
position of its deposits^ of ceyal becomes evident. 

On the same map I have indicated also; so far as the very small 
scale will admit, the true limits and outline of those Coal-fields wind) 
are known. Taking these two indications together, they will be sufficient 
to point out the very limited and localized area from which coal may be 
looked for in India; and therofore the vast importance of a careful in- 
vestigation of these limits in area andXhe amount in quantity of such 
supplies as may be- depended on. 

Of a very large portion of these coal areas detailed examinations 
have been made. The Memoirs of the Geological, Survey of India 
contain the following special reports, &c., besides the more general des- 
criptive notices: On the Coal and Iron of Cuttack, Vol; T ; on the 
Talcheer Coal-field, Vol. I ; on the Khasia Hills, Vol. I ; on the Ner- 
budda Valley fields, VoL II ; on the Raneegunge CoaUfield, Vol. Ill ; 
Mineral ^Jtatistics, Coal, VoL III; the Coal of Assc^m, Vol. IV; the 
Jherria Coal-field, Vol. V ; all with maps, &c. There have also been 
separately published ; a Report on the Salt Range Coal; oti the Coal 
at Lynyah in Sind; on the Pench River Coals, and other notices. 
Detailed reports, with maps, &c.; of the H’azareebaugh Coal-fields^the 
Bokaro and Ramgurh fields — are now in hand, and will appear in 
spring ; while preliminary examinations of the Singrowlie and Sirgoojah 
fields have been made; and the Geological Survey only waits the pre-^ 
paratioQ of topographical maps to prepare detailed plans. The Belas- 
pore or Koorbah field will be visited during the present workiKig season, 
ankalso the reported coals near Chanda or in the Woon district. Iti 
addHion to the above, the li^itic deposits near Mtirroe and in several 
oth^r p^ces in the Sub- Himalaya regions, and the poor and limited 
coal dejSbsit^ under Daijeeling, hat^e all been visited and reported on ; 
while in the distant pi^vinces of Burmah and Tenasserim also all known 
coal d^^lts . have b^n visited and reported on. Thiawill bo sufficient 
to sbbw tfee coW re^oiiifees ef India have received full attention 
from the' PeohxgiiMd^ Sutyey of India under my charge. Jn many cases, 
it has been impossible t<> carry any detailed examination, b^ause 
no tru^worth^ existed, fij these instan<^» We bad jtp'. a4pp^ 
or other of two methods, eiUter to, construct for ourselves a sketch 
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map as might suJBoe for the record of our observatioqfis (as was 
the Nerbudd^ Valley), or to rtnake at present ooly a general recon- 
noissanco of the district, and. wait till the progress of the regolar To- 
pograpbioal Survey of the OOWtry gave us good maps before taking up 
any detailed investigation. 

Tliere still remains; howex^er, much to be surveyed, and until, care- 
ful mapping 1^ been carried out of all the fields, any estimate of the 
coal resources and production of British India must be defective. The 
want of even preliminary investigation affects the questions refen^ed to 
nie in a broad way ; while, on the other hand, when we attempt closer 
detail, and endeavour to arrive at any satisfactory conclusions as regards 
the actual supplies of fuel available in the separate districts or fields, we 
are met by the want of detailed sections or sinkings or workings. Up 
to the present time it may be said that little more than surface workings 
have been carried on in India. The deepest pits in this country scarcely 
exceed 75 yards, while certainly one-half of the Indian coal, which has 
been used up to the present date, has been produ6ed from open workings 
or quarries, in which the coal lias been worked like any ordinary stone. 
In parts of the Raneegunge Field these open workings are of marvellous 
extent and size, covering hundreds of acres. 

Many causes have combined to lead to this mode of working. 
Cropping out at the surface with very small dip, and, in most cases, 
with a very limited covering of clay or rocks, the valuable mineral 
could be removed at a very small cost. No expense was incurred for 
lights ; drainage was easily and cheaply effected ; all the coal was 
obtained, and the heavy waste incurred in cutting or hewing brittle 
coals, such as are most of the Indian coals, was avoided. But even 
more tlian all these considerations, the facility of obtaining labourers 
who would work in the day-light, and the difficulty, or even im- 
possibility, of procuring those who would work ip a pit, combined with 
tlie ease of inspection and measurement in one case, and the cost and 
difficulty in the other ; all led to the vast extension of open-work 
quarrying of coal, and, consequently, to’ the economy with which the 
mineral could be obtained and sold. 


This system is rapidly disappearing. Much of the coal accessible 
in this way has been removed, wnile at the same time the managers 
and proprietors are daily becoming more alive to the injudiciousness 
of exposing valuable seams by these diggings towards the outcrop. 
Every yeai* is also adding to the number of labourers, aud also of the 
tribes or castes to which they belong, who will work under-tground. 


But even in the only Indian coal-field which has yet been worked 
to any extent— the Raneegunge field — very much more must yet be 
done before safe and satisfactory conclusions cafi be reached ns to ibe 
amount of coal and its position. f 


Up to the last year or two, I am awe furtiier to state that in no 
single instance was a survey of the Tmder-grounJ[ workingSi inade ,or 
plans kept. The memory of the ^ old . men" was th© ouly frqin , 

which information could be obtained as to t^ extept of the workings, 
the mode of ocean ence of the seams, the disturbances to which they 
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had been gwbject<»d> 8tc. I am glad td say^ this system, or waut of 
system, has been changed % some eases, and j^ans are noir kofit) cer- 
tainly in one case, I hope ako in othei^. Gonsidering the many 
ways in which danger t<^ public safety (putting aside aitogethor the 
serious risks to private property and to indmanal life) results from 
abandoned mines and excavations, and from an ignoraaoe of their true 
limits^ I am oompdled to think that the keeping and recording of such 
plans ought to be rendered compulsory. Kie cost to the ooUiery pro- 
prietors would be slight, while the advantages, even to them, would 
be inestimable. In hundreds of cases, the safety, nay the very pos- 
sibility, of working certain mines or parts of mines will depend upon 
the accuracy of the knowledge of the limits of adjoining excavations, 
or upon sacrificing much valuable material by leaving unwrought 
greatly larger barriers that may be necessary. Such plans ought, I 
think, to be therefore insisted on, under penalties for neglect of this 
precaution. 

Turning now to the fields actually known up to the date in 

India, it will be most convenient to notice them briefly in the order of 
their successive geographical distribution, commencing with those nearest 
to Calcutta and proceeding westwards, taking first those which occur in 
the great band of coal-fields to which I have alluded above, and then 
briefly noticing separately those wlych are comparatively distant or 
isolated. 

These fields are the following : — 

1. E4JMEHA1 HiLtfl. 

3. Rankbgttnoe. 

3. Kubhoebali. 

4. Jhebeia. 

5 Boxaho. 

6. RamguBh. 

7. Kaeunpoora, North and South. 

8. Ebtcooea. 

9 . Palamow. ^ 

10. SxEj^OOJAH; SlNGHOWlIE. 

11. Upper Sonf. 

13. Kooeba or Belaspore. 

13. Taicheer. 

14. ;^hbbudda and Bench River. 

1. Kajmrhal Hills. — A long western side of the detaoted 

groim of low hills which stretch from near Soory, the principal town of 
the Beerbhoom district, northwards to near the Ganges, and which are 
generally known as the Rajmehal Hills, coal deposits occur in many 
places. These localities may be readily divided into groups situated in 
the valleys of the streams which dt(dn across this district. To the 
south in the bariu of the Brahmini, four or five seams are known, vary- 
ing in thickness from S to 12 feel SVom some of these fair coal has 
be^ extracted in foruter years, hut the lebsence of roads and the distance 
to the'hfal mpst he eatt^ before reaching any economical mesns 
of steadily economized. During the co«i- 

eteuotiOnnf ihe Bast Railway, a considerable amount was ex- 

tracted &6m iGOine of tliese h^s (see Mineral Statistics for 
The principal demand htiihat time being for brick and Ume^burning, all 


16. Chanda. 

16. Kota. 

17. CUTCH. 

18. Sind, 

19. Salt Range. 

30. Mureek and other placesi. 

21. Darjeeling. 

22. Assam. 

23. Khasta Hills. 

24. Gaeeow Hills i CachIr. 
26. Cheduba ; San DO WAi . 

26. Burmah. 

27. Tbnasserim Provinces. 
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the eoiily even 4>f inferior quality, was most useful, and it wae> tlierefore, 
pix)ifitable to it to the so ioiig as there np other rneam^ of 
communication with the and better field of Ban^egun^^ But 
since the Opening of theline nf Railway, and, the stopp%e^o^. thOigteat 
demand created by such works of construction for Inferior and smaU 
coal, these beds of the l^jmebid Skills have been abandoned^ , 

In the valley of ^0 Baiisloi stream, further* ri6rth than the Brab- 
mini, seveml valtmUe heds of coal also occur. In' the Oboiaahi valley 
also, and towards the north-western end of the hill range hear Borah, 
beds of coal oocttt, from which a very Targe quantity was eittra^d while 
the works of the Bast Indian Railway were being oonttructod. ^e 
same causes, however, which I have already refen^ed to, Ted to the stop- 
page of all works in these localities as well as in the Brahmini valley, 
when the construction of the line of Railway had been completed. 

Several projects were contemplated for opening up these deposits by 
increasing facilities of transport, but I cannot find that any thing has been 
done beyond the submission of cmde projects. And notwithstanding the 
very large amount of money spent in these districts for several years, and 
the vast employment given to the people, nothing would appear to have 
been devoted in return even to .the very first element of civilization, the 
construction and extension of roads through the country. 

2. Raneegunge.— This extensive and well known coal-field is at a 
distance of 130 to 160 miles north-west from Calcutta. It extends 
from a few miles to the east of the village of Raneegunge to several 
miles wfest of the Barakur, the greatest length being, nearly east and 
west, about jSO miles, and the greatest breadth, nearly north and south, 
about 18 miles. The area included by the coal-bearing rocks is about 
600 square miles. 

The field consists simply of a series of beds divisible Into three 
groups, which have a general dip from the northern boundary to the 
south, at angles varying from 5® to 20®. Along the southern boundary the 
beds are turned up and all cut off by a great fault. 

There is a total thickness exhibited by the series of rocks of more 
than 8,000 feet. And in this series there is a thickness of workable 
seams of coal of from 100 to 130 feet. 

Towards the centre of the field, and forming also the hifis 
Beharinath» Panchet, &c,, there rests unconformabiy on the coal rooks a 
series of beda of a more recent geological age and not eontaining ooal* 
They entirely conceal the coal-rocks which are under them, and lorm a 
thickness i>f non-productive beds through which it would teimj^actkiable 
profitably to Work the coal at present* To this, series the name of Pan* 
chet rocks has been applied. They contain some very interesting 
reptilian remWla^ tod are mbably of fresh-water prigint and pf the 
general g€nl6g^ca| of tlm R^tic ro^ of , a. a. 

The Paimhet rpokB say, one-fifth of tibe tothw 

fields leaving approximateiyAtW square mites over which the coal astis 
seen. It will be unneoesis^tp go iutp any datode of the strtottoe of 
the field, as a full descriptive report, with detailed map, has been pub- 
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limbed fot some time, (a) It will oftly be needftil te irtdi^te th^ fiiet 
so far as the enperieudr drived from existing workings goes^ it will % 
‘necessary to Tety laige dednoMons tin7cateuJiitfon & oi awotmt 
of fti4 avaiidi>le in oi ^ proved i^rregtikiity and inoon* 

staiwy of many of the «eams« ^ ' 

l*he same re$eo«s which ihdnoed the Geological Stirveynrs to avoid 
attempts to give #iiy reliable statement of the absolute <|nantity of cosd 
in this field when reporting on it in ISfil (6) still remain, and any esti^ 
mate now given will be open to the same enances of error, and most be 
considered only approximate^ Taking the area of the field (omitting the 
portion covert by the Panchet rOcks) as 400 aqum^e miles, and the 
thickness of coal as on the average, say, 30 yards, we would have an 
estimated thickness of (400 xl760*x30)=87,171, 800,000 cubic yards, 
or roughly tons of coal. 

Prom this estimate it will be safe, from the reasons already given, 

the inoonstanc}^ and irregularity of the beds, to exclude one-half, 
leaving, say, 18,586,000,000, and deducting from this for waste, loss, 
small coal, &c.^ say oue-fourth, we would have about 14,000 millions of 
tons of coal. i 

Thfe coal of this field, like most Indian coals, is a non-ooking 
bituminous coal, composed of distinct laminae of a bright jetty coal, 
and of a dull more earthy rock, Thrf average amount of ash is some 
14 to 15 per cent, varying from 8 to 35 per cent. 

The Raneegnnge field has the advantages of two branches of the 
East Indian Railway, which traverse its richest portions, and afford great 
facilities for the removal of the coal. Until this Railway was construct- 
ed, the coal was all despatched by boats down the river Uamudah. 
This was a very tedious and very uncertain mode of transport ; this river 
is only navigable during freshets for a considerable part of the distance, 
and beats were often months before they reached their de8tinatio.n, while 
numbers were lost. 

Unusual facilities exist for the construction of a navigation-canal 
from this river to the Hooghly river above Calcutta, and there can be no 
question that this coal-field and the others lying higher up the Damudah 
vaUey {and to which I shall presently refer) woSd yield a very large 
amount of traffic for such a canal. Its Construction might also be made to 
control to a lai^ extent the destructive floods to which the lower courses 
of the Damudem Tiave long been knowq to be subject— floods which have 
led to an almost countteas expenditure and loss, which may be prevented 
by controlling the rivers in their U{^>er courses, but which can never 
be deprived of their dangerous and destructive character by any works 
in the lower portions of the same rivers, 

3, KuBflunBani. — ^Tlus small but valuable coal-field is situated to 
ikh norths of the river Barakur, about 80 miles to the nortb-north-west 
of the j^ifoininent bill of Parisnsih on the Grand Trunk Bond near 

end id>out 80 S^les south of the Uudkeeserai station lOf the 

• ^ ^ \ 



' (w) InaU,Td.1II,Aft. I. 
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East Indian Railway. It very limited extent; its g^i?eatest length 
* not exceeding miles, and its (ireadth nowhere being tnore than -^f. 
The area of 3ie coal yielding robks altogether scarcely exoeeds 10 aqnare 
miles. In this field there are several of good coal Of conei^rable 
thiokness from 8 to 14 feet> Ond well plac^ for economical worlj^ing. 
Much of this coal is also of better quality than the 0 rdinai*y Indian 
and therefore more valuable^ Thie superibr quality has been established, 
not only by assay, but by practical trials, continu^ over seveial months 
on the line of the Bast Inaian Railway. 

All the coal from this field up to the present time was necessarily 
carried on carts to the Ganges and the Railway. This involved a cartage 
over bad roads of some 80 miles, at a very heavy cost, and witii great losses. 
Considerable expense also was incurred in opening up and maintaining 
the road. Notwithstanding all these drawbacks, it was (as in the case of 
the Rajmahal Hills already referred to) cheaper to cart this coal to the 
points where fuel wasrequir^ than to use wood, previously to the opening 
of the Railroad from Calcutta. When this, however, was completed, 
the greater facility of transport at once reduced the cost of coal from 
the more distant field of Raueegunge, so that the carted coal from 
Kurhurbali could not compete with the rail-borne coal of Raneegunge. 
Other causes also combined with this difficulty of transport, and the 
working of this coal-field ceased fqr the time in 1863. 

The recent commencement of the chord-line, which is to join the 
Raneegunge line of rail to the main line at Luckieserai, will again open 
out this small field. Unfortunately, even this chord-line runs at a dis- 
tance of miles from the nearest point of the coal-field, so that every 
wagon for coal will have to travel 50 miles (25 in and 25 out), in addi- 
tion to the distance to which the coal must be carried on the line itself. 

The Kurhurbali field has been worked to so small an extent that it 
is impossible to assert the equivalence or even the continuity of several 
of the beds. W^e may, however, I think, safely consider that we have an 
amount of coal equivalent to a thickness bf nine yards over the field. 
From the total area, 10 square miles, we must deduct, say, one-fifth, 
over which the overlying rocks are too thick to admit of the present pro- 
fitable working of the coal, leaving an area of eight square miles. We 
have then 8 x 1760^ X 9=223 millions of tons; excluding one-fourth 
for loss, waste, &c., as befoi^, we will still have about 168 milliuns of 
tons of coal. 

If we suppose that one-half of this quantity be of tbe better quality, 
which severiU of the beds of Kurhurbali field possess, and which, ^ 
determined by practical trials in various ways, extending continuously 
ovor three months, showed a superiority in the ratio of Tl8 : 100, this 
168 millions of tapis would represent a duly, or working power, eqiud to 
that of lOd of orfinary Raneegunge coal i/ . y. 

In between the Ihymahal Hilb alid JKufbu^ 

are some smaH outljdiKg of the tasihbearing ro^, aa near 
lage of Kuro^ Oo&l occurs in one or two ^^aces in 
their very limi^ mctent, these may be neglected in any geu^:^ (Wri- 
mate of the amount of odal available in India* 
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4. Jh®iiri 4 CoAi^-PiKLi>.^Thig exteasive, though aoi ^my rich, 
cpiU^field escteuds aloug the vaUej ef the PtMUudeh riverjr 

abeut 10 milee to the vest of the^ppieit westerly ef the 
field ehove desci^bed, Ite wrhieu is iji.eti eest.Bnd 

directioQ^ is about £l Hii|e% aud its greet^t breadth (uortiit to south) is 
about 0 It is traversed through<i»ut ail its Wgi^aud towards 

the soutberu liwit of its area> hy the Damudah river. ,Th«^tal area 
may be taken ae 800 square miles- 

In geological structure It Is like the Eaaeegunge field, oousisting of 
a series of be^ divisible, as in that fields into three groups, which have a 
generally continuous dip firom the north to the south, where they are out 
off by a great fault In one respect it differs from the Baneogun^ field, 
namely^ in the absence of any representatives of overlyipg raachet 
series. Full details of the structure of this field have already been phb*- 
lished, {a) and it is, therefore, unnecessary to repeat them here. As 
regards the quantity of coal available, I have also given, in connection 
with that report, an approximate estimate of the amount which may 
roughly be calculated on from this field, amounting to 466 millions of 
tons. 

5. ^Bokaro Coal-Firld. — ^The Bokaro Coal-field commences not 
move than a mile to the west of the extreme western extremity of the 
Jherria field. From this it extends ajong the valley of the Daimudah 
and of the Bokaro (one of tbe affluents of the Damudah). It forms a 
long narrow band of coal-bearing rocks of more than 40 miles from east 
to west, with a breadth (north to south) never exceeding 74 miles* The 
total area of the field is about 880 square miles. In the centre of the 
tield, and dividing the whole into two distinct portions, rises the massive 
hills of Lugoo, composed entirely of the overlying series of the Panohet 
Rocks, Upper and Lower. This mass of rocks covers an area of nearly 
84 square miles, so that the available area of the field, so fat as coal is 
concerned, may be taken as about 190 square miles. The field is com- 
paratively not rich in coal, and much of what does occur is of inferior 
quality, and will be useful only for the ruder purposes of brick and lime- 
l>uming. For these uses, a considerable amount has been raised and 
carted to Hazareebagh, and even to Gya, during the past year or two. 
But I have been unable to obtiun any return of the actu^ amount. 

The available coal of fair quality wc*may consider to be represent- 
ed by the seams which exceed four feet in thickness. And, in the total 
absence of any pit -workings which would establish the continuity or 
interruption of tJie beds, it will not be safe to take these as giving more 
than a thickness of four yaids of coal. We would then have, say, 180 
square miles by four yar^ of coal, giving, say, 8,230 millions of cubic 
yards or tons, Deducting fiom this total, as before, say one-third for 
waste and loss owing to t^e character of the ooal, and of the deposits 
accompanying it, we would have nearly 1,500 millions of tons. 

^ situatiieA of this fields almost surrounded hf hill ranges 

and broken ground/ coal cannot, undar ordiu^ cireum*’ 
stances, bi^ profitably capted to gmt distanots. li must, therefiora, be 

— , .I i , 1 .*, . f . {,.1 . .r. 


(^). Mem., Bar. d India, Vol V 



( ) 

looked to rather ae a loeal s<mreeof fael than aa likely ^ general 

demati<L 

6* Ramgueh CoAL^Frst©,— -This small detached fi^d pccu^ies a 
triangular space along the of the Damudah. It extends eastsmrds 
from the old fort and town of !|^n)gurh» where itt breadth in a north 
and south direction is not more than a fevr hundred for about 12 
miles. At the eastern end the field has expanded to a binadth of nearly 
six miles. The total area of the field is not SO square miles. It is much 
cut up by faults and disturbances^ presenting, however, on the whple, the 
same general type of structure as tne other ooal<^fields of Bengal, a series 
of beds dipping generally to the south and cut off there by faults, which 
bring them into contact with the gneissose rooks of the vicinity. The 
beds of coal are not numerous, and for the most part are of inferior quali- 
ty. The total available coal of this field cannot, I think, be taken as 
more than two or three millions of tons, if so much* Like the Bokaro 
field just described, this Eamgurh field also must be looked to as only 
useful to meet a local and limited demand : and this too, only for such 
coarser work as the inferior qualities of coal may be adapted to. 

7. The Hoharo or Karunpoora Coal-field. — The eastern extre- 
mity of this field was touched upon by Mr. Williams in 1848, but 
only a very small part of its area was examined by him. The field is of 
large extent, covering a surface «of at least 4Sfi square miles. In area, 
therefore, it comes next to the valuable field of Baneegunge. Close to, 
but detached from, this field by a narrow belt of gneissose rocks, there is 
another which may be conveniently called the South Karunpoora field. 
Its limits have not been accurately traced out as yet (the Geological 
Survey are now engaged in this district), but it may be taken to occupy 
about 120 square miles. So far as yet known, these extensive fields are 
very poor in coal ; and what does occur is for the most pai-t of inferior 
quality. They cannot, therefore, be considered Kkely to add materiaHy 
to the chances of a good general supply of coal in India. With the 
imperfect knowledge we possess of these fields up to the present, it would 
be useless to attempt to form any estimate of the amount of coal 
available. 

8. Ebtooora. — ^Near to Eetcoora or Eetkoree, to the north-west of 
Hazareebagh, coal occurs of poor quality, but u^ble for burning brick or 
lime. There has been much disputing as to the proprietorship of the 
coal, but it does not promise to be of great value* 

9. Palamow. — Between the upper waters pf the I>amudah river 

and those of the Koel, a tributary of the Sone, a distinct ridge or water- 
shed is formed by the metamorphic rocks, the direction and dip of which 
are here materially altered. The principal fields already referred to ocenr 
along the valley of the Damudah and its tributaries. The Koel and the 
Sone have thssr dkrtmet fields also* In Pidomow qome workings were 
for years carried on by the Bengal Coal Company UPqr the viJlgge of 
Bqjheza. These have been now abandoned for somn The actual 

limits of this field have not ;^et been determia^*. I^ed it was only 
late in last year that I ohtaioed any topographical maps of the district. 
A cursoiy and preliminary visit was paid to it at the close of last wojtking 
season, and witn unfavorable results. The strata appear to be a good 
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deal dietotbed aed contorted^ atid dSetHdb td bd poor id ^ ^l^ia 
field may, jnttbabljr^ be looked upon, thex^fore^ as anoilier of ikma ^llidhr< 
mll ’^i^cipalty be asefol aa eappiyiiigr loeid’^dei^de* Aif pmQui it 
cenamV co^Id xmt compete with more lawably eitiiiated fielde.s 
Bat if tho highly. iiDpoitaat |MPojeot of the Son^ eenate be mxm^ 
this md the olber fiehis to the of ^ aci^oiamf the vellejr 

of idle Sone^ srill become of high valtie. 1 eeai give do eetunate, even 
witib the tudeet ^proaimatioD to aecuraey, of the qaaaldties of ooal 
amiable in thie Palamow field. 

10. SiKoDowtiD.— Not far to the west of the village of Sioghpar, 
the colliery of Kotah ha$ for years be^ known, and has yielded a fait 
amount of coal of good quality. The quantity^ raised has been limited 
by the difficulties of transport to market. No local demand exists, and 
the nearest point where muoh fuel is required k Mirzapur, a distance of 
more than 80 miles, with the river Sone, and the steep and difficult scarp 
of the Kymore Hills, intervening. Ko^ itself is close to the limits of 
British territory. In the adjoining territory of the Bajab of Rewah, 
ooal has not, that I am aware of, been actually worked. 

The vast importance of determining even rudely whether good sup‘- 
plies of feel were procurable there led to the Geological Survey under- 
taking a preliminary examination of the country. >fo very detailed in^ 
vestigatious could be carried out, save with an expenditure of time which 
was not admissable, because nothing which could have any pretension to 
be called a map of the country was available. A few routes across the 
district had been plotted, and a few distant points noted. Many even of 
these were ridiculously inaccurate, and so far as maps were concerned, the 
area was practically a blank. Nothing more, therefore, than a cursory 
examination could be attempted. This proved the existence of ooal of fair 
quality in many places (eight or nine different localities) extending from 
Kotah on the east to Beryli on the south-west, and spreading over an 
area of about 40 miles in length from east to west, and 20 in breadth 
from north to south. There jk little doubt that much good fuel will 
be procurable from this area, but, in the absence of all details, it would 
be useless to attempt any estimate of the amount. 

So soon as the Topographical Survey of this area, which is now in 
progress, be completed, the detailed axafninnition of it will be taken up. 

11. UmiR SoNB I^BLDS. — vorf large area, extending along the 
Ifpper Sone, the Mahanuddy, and from thence down to Soh^poor, and 
the vicinity of tlmmerkuntuk, has also been visited in the same cursory 
w^, and rongUy mapped. The prospects of any large amount of coal 
being available from this ^bstriot are not good. Some thin seams, appa- 
rentl^ unworkable, were noted in the Mahanuddy vaBey, near the district 
of Byiragoogurh, wheto coal, if in quantity and Of fair quality, would be 
most vamaldew 4ud some seams were also seen near to Sofaagpoot 
furiher^ tb^the soh^, and to Anoorpore. 

TW whole Djfea win require eareftil inve$ti|'afeion, and it 

will be taken up the^very nm^^season that the map^ Dire procurable. 

12. Hutsoa OR is very possible that 

the large area of cosd^bearing rocks to which I have just alluded is geido- 
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gieally unitod with thfi field now to be noticed. The Hntsoois an affluent 
of the important river the Mahanuddy, which flows into the Bay of 
Bengal, past the town and station of Cuttack ; the Hutsoo, or Hnsdoo, 
rises to the north in the Siijoojah country, and joins the Mahanuddy 
somewhere near Seonarain. But even the ©rmrses of the rivers are 
unknown in this country- Neiar the village of Koorba, some 59 miles from 
the Mahanuddy, coal was noticed in the bod of the Hutsoo, so long 
since as 1840, and more recently (I8fi3), Captains Burton and Forsyth, 
Assistant Superintendents of Forests, visited the place. Coal occurs in 
the Husdoo or Hutsoo near Koorba: in the Beejah Kurra, 26 miles 
north-east of Koorba, and in the Labed, a few miles further on in the 
same direction. It is said to extend about 200 yards along the bed of 
the former, and about a mile in the latter. Coal was also found in the 
Chornai stream, a tributary of the Hutsoo. 

This district will be visited during the present season by Mr. 
Medlicott, Deputy Superintendent of the Geological Survey, but no 
detJtils are yet known. 

1 am unable ''to offer the mdest estimate of the amount of coal 
available (a). 

13. Talcheer. — The coal-fields in the upper valley of the Maha- 
nuddy naturally connect themselves witli those nearer to the town of 
Cuttack ill the lower reaches of the same river and its tributaries. Of 
those, that near Taleheer has been examined in detail, and reports and 
maps have been published (6), 

There is but little coal in the field, and that little poor in quality 
and useless, excepting for the rough purposes for which such fuel is 
needed. The total area of the coal-bearing rooks in the field is not 
more than 10 square miles. And it may be almost rejected from any 
general estimate of the available coal in India, as from its quality it will 
not be used oxeeptiiig most locally. 


{a). Mem. Geol. Sur. of India, Vol, T, 

(i). These coal-fields, in conjunction 'wdth the reported coal-fields near Chanda, on the 
Wurda, and also the ropoi-te<l coal-fields in tho vicinity of Suinbhulp6r, will, in a very few 
years, be(;oiiie of far higher importance and value than they are now. The rapidly increas- 
iug tratle of Jlornbay, the certainty that it will be the gioab port for all postal and passenger 
communication with Gretit Piiitain and Europe, and the which this involves of estab- 

lishing the most rapid and safe means of transport from Calcutta, which, ^vhether the seat 
of the Supienie Government or not, must always remain tho conrmercial centre and outlet 
of the enormous trade of the Gangetic valley ; all these \\ill compel (and, so far as I can see, 
within a very few years) the construction of a line of railway which shall pass direct, or 
nearly so, from Calcutta to meet the existing lines from Bombay near to Nagpur, The 
general direction of such a line 1 have indicated on the small map accompanying this memo- 
randum. Such a line would save on the whole distance abK>ut 450 miles, or even more, a 
distance w'hich at present Indian Uailway rates (20 miles per hour) would represent a saving 
of no less than nearly 24 hours (say ovon 23), or taken even at English ^uick rates (40 miles 
I>©r hour), would l>e eqttivalent to a saving of nearly 12 hours, a saving^ o| time m postal, 
and of fatigue in passenger, communication which cannot, be overlo(^)^. 

For the construction of such a line, which for a large part of its course would pass 
through a very rich agricultural country, these coal-fields wifi be inyaluable, while, ehould 
the coal on further examinatioi^ prove good quality, they wfll, after construcihm, afford 
economical means of working tho tmffic : being most favorably placed near the c^tre of a 
long distance, where it would be difficult to obtain fuel, and being thus able to meet demands 
from either side. 
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Coal is. said to occur in places near to Sumbhulpdr, between the 
Hutsoo and Takheer fieldsj but no details are kuowu^ 

14 NsaBUODA Vallbw^ — Passing bow to the west/ and orossing 
the ridge which divides the dramage ^sia of the Soue River from that 
of the Nerbudda, we come to another valmj.ble field of coal rooks* Along 
the aouthem side of the Nerbudda VaHeyj these rocks appear in several 
places extending from the vicinity of Jnbbulpur for miles down the 
river course. Of this district a detailed report, and map has been pub- 
lished. It will be unnecessary to repeat here the full details already 
given to the public, or to give a list of all the localities where coal has 
been noticed. Of these many are practically useless from tlie thinness 
of the seams or other causes, and I shall, therefore, only allude in the 
briefest way to the more important, 

A thin seam was partially opened out at Lamcta Gh&t near Jubbul- 
pur, but proved useless. The locality would have given great value to 
any good coal found here, but there seems no ground to hope for beds 
of any extent in this place. 

Further to the west coal has been seen near the village of Sehora 
in the Sher river, and a couple of miles further up the stream near 
Murpipria village ; in the Sakur stream near Hutnapur village, and the 
Sitariva stream near Mopani. At the latter locality the Nerbudda Coal 
and Iron Company have their works, diflective preparations have been 
made for the raising of this coal on ' a largo scale, and so soon as the 
opening out of the Great Indian Peninsula Railway to Jubbulpur renders 
it possible to transport the coal with economy, there is no question that 
a large and increasing demand for this fuel will exist ; in fact, a much 
larger demand than it will be possible to meet from a single colliery. 
Hitherto, owing to the difficulties of carriage, but little coal has been 
sent away from the mines. These are about 10 miles from the line 
of railway to which a connecting line of tramway will be constructed. 
This Mopani coal is very much of the same general character and quality 
as the coals of the Raneegungp field in Bengal. So far as known, it is 
inferior to the heit coal of this field and to that of Kurhurbali. A 
practical trial of it in 1863, the coal used being in large lumps and in 
good condition, showed that 230 cwts. of the coal used both in passenger 
and goods trains, at different times and in difterent locomotives with 
different drivers, gave about one-fifth or 30 per cent, of ash! Trials 
at the same time with West Hartly coal showed less than one-thirteenth 
or about 8 per cent., and with Brymbo coal, about nne-fourteenth, or a 
little more than 7 per cent. The Nerbudda Company have had iLest? 
mines since 1861, and the experiments referred to, although the most 
recent to which I have access, were, therefore, made before the mines 
had been carried far into the seams. And it is not improbable that the 
coal now being raised would yield more favorable results. Assay by 
Dr. Haines, B^bay, in 1860, showed 18*09 per cent, of ash in this coal. 

Neajf' to tbe village Lokurtnllye, about 20 miles south-west from 
Horiiutigabad, is the most Westerly point at which coal or the coal- 
yielding rocks have been noticed. Fmm this* westwards to the coast of 
the Gulf of Cambay, the country has l)een examined in the hope that; 
more favorably placed deposits might be discovered, more accessible from 
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the sea-coast and from Bombay harbour. But no traco of these forma- 
tions has been met with. The coal at Lokurfcullye ie in seame^ which, 
BO far as known, are ipo thin to be workable. 

The coal rocks stretch well to the southward from the Nerbudda 
river up the vall^ of tlw Tawa, towards Shspur and BaitooL Several 
outcrops have been tra0Bd in this country, and among these possibly one 
or two will prove workable with profit. The beds are, however, ve^ 
variable in thickness, though of good quality. At Rawandeo Hill 
eleven or thirteen outcrops of coal are seen, and of these one or two are 
at least four feet thick. At all the other places noticed, Spnadi, Sooki 
river, near Shapur, Murdanpur, no seam was found of sufficient thickness 
to justify the anticipation that they will be worked. 

No estimate can be formed of the amount of coal available in the 
Tawa valley portion of the Nerbudda district. 

Pence River. — ^The same coal-bearing rocks stretch continuously 
along the southern flank of the Puchmurrie Hills to the parallel of 
Chindwarra, where they become finally covered up by the great flows of 
trap rocks which spread over the Deccan and adjoining countries. Near 
k) Oomrait (Umret), and along the valley of the Pench river, beds of 
coal have been traced, which promise to be of much value. These occur 
(proceeding from east to west) at (1) Sirgori village. One seam cut into 
to the depth of 4 feet 9 inches, but bottom not reached ; a second seam 
of 8 feet; (2) Chenda or Digawsini (Pencb river), a seam with more 
than 12 feet of coal; (8) Hurrye, thickness of seam unknown; (4) 
Rawunwarra, seam 7 feet, with & feet 4 inches of coal ; a second seam, 
thickness unknown, more than 3 feet of coal ; (6) Parassia, above 5 feet 
of coal ; (0) Bhundaria, seam of 15 feet 2 inches, with more than 7 feet 
of good coal ; (7) Pootaria, more than 5 feet of good coal ; (8) Burkoi, 
iibout 6 feet of, good coal ; (9) Gogri, 6 feet seam, with 5 feet of coal. 
All these bods dip at angles nowhere exceeding lO*", and are for the most 
part favorably placed for working. 

The field is 90 to 100 miles from Nagpoor, to reach which one range 
of ghats has to be passed ov^r. And this distance from any present 
market is the greatest drawback to the profitable working of the field. 

Coals in this part of the Nerbudda country have only been raised as 
yet from one of the seams noticed above ; that at Burkoi, the first and 
only seam known until 1865, This colliery has been held on lease since 
] 860, and worked only to a limited extent from the difficulty of bringing 
the coal to the places where a demand for it existed. 

In addition to the localities noticed above, where coal is actuailly 
known to occur, and where the formation in which it occurs has been 
traced, there are some others where coal has been reported, but which 
have not been examined by any of the Geological Survey Officers. 

15. CH 4 ^na*~One of these is in the vicinity of Chanda near the 
boundary of the Nizamis dominions. No details are given beyond the 
statement that coal occursi There is a probability that this may prove 
well -(bunded. And the discoveiy of good workable coal in this neigh - 
bourbood would bo of so much importance and value that one of the staff 
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of tbe Siiryey hm been deputed to visit the place tbis seasoii, and also to 
examine the country between ibis imd Nsjgrpore, 

16. Kota. — At or near Kota on the Oodavory, still further to the 
south, eojd has been more than once reported. The localities were 
examined by Mr. Wall in 1867, but Ttithont any suooess, *and specimens 
obtained some years since proved to be only thin papery lamin© of a 
jet^y substance in earthy shale. The bed is only very thin, and even 
if in quantity, it will be useless as a coal. On assay it was found to 
contain twO-thirds of its weight of ash. Similar thin layers of coaly 
character have been stated to occur in other places iti the same district ; 
but nowhere in that direction does there appear to be a well founded 
prospect of the discovery of valuable deposits of eoai. In the valley of 
the Kistna, and of the Pullair, a tributary of the Kistna, near Battavole, 
or Juggia-pettah, coal has been stated'to occur by Major Applegiith. It 
bas not, however, been traced, and, judging from the specimens of the 
rocks I have seen from this district, I do not anticipate that it will bo 
found to exist there in any quantity, if at all. 

17. CuTCH. — Several attempts have been made to work some thin 
seams of coal which occur in Cutch. The relations of these were long 
since described by Captain Grant ("aj ; and the place was visited a few 
years since by Mr. William Blanford, of the Geological Survey. The 
coal unfortunately offers no hopes of^proving valuable as any general 
source of fuel. The total thickness of the seam does not exceed two feet 
six inches, while the coal in this shaly seam is only one foot four inches 
thick. It is, therefore, unworkable excepting close to the surface. It is 
useless to attempt to form any estimate ol the quantity of coal existing 
here. 

1 8. Sind. — For many years there had been successive reports of 
committees, of coal-viewers and others, regarding the existence of coal 
near Lynyan, north-west of Kotree, the present terminus of the Kurrachee 
Kail way. European miners had been sent there, and at great expense 
pits had been sunk, and soma coal extracted, when, in 1863, 1 deputed 
Mr. William Blanford, of the Geological Survey, to visit the place and 
ascertain the true nature of this deposit, and see if there were any 
probability of deposits of a similar kind occurring in the vicinity. A 
rejK)rt on this matter submitted to tbe Government of Bombay was 
published in the Oovemment Gazette at the time, which proved that no 
prospect existed of other beds being found, and that the deposit wliich 
had been partially worked was not, a true bed, but an irregular accumu- 
lation, which did not extend a stone^s throw in any direction from the 
pit which had been souk. 

As a source of fuel, it was therefore utterly worthless. 

19. Salt- Rang®.— Near to Kalabagfa on the Indus, and at several 
places along the southern face of the Salt-Range to near the Jhelam, 
irregular seams of lignite have been traced. These were described by 
Br. William Jamieson and Dr. Fleming many years since; and their 
com|>arative worthlessness as a source of fuel insisted on. But here as in 


( 0 ). Tram. Oeol Soc. Loadem, aer., VoL IV. 



( 54 ) 


BO niflny other iustauces in , a new country, change of officials and a new 
and increased demand for ftiel led to the value of these limited beds being 
again discusB<&d. I personally visited, therefore^ every known locality 
where sueh deposits had beefl traced in 1863-64, passing along the entire 
length of the Salt- Range, and into the districts of Bunnoo and Kohat to 
the west of the Indus Riiyer, and the results of this investigation were 
published in the early part of 1864 (a). 

There is nowhere in that area a prospect of any large supply of this so- 
called coal. What is procurable is of very inferior quality, and even where it 
occurs under the most favorable conditions, there appeared to me only a 
prospect of obtaining about 40,000 tons at any reasonable rate. The 
coal, unless it be carefully picked, is so impure that it cannot be used in 
locomotives. 

The Salt-Range may, therefore, in my opinion, be rejected from all 
calculations of the available supplies of good coal in India, excepting 
for immediately local demands, and for such common purposes as this 
inferior coal may suit. 

20. Muruee, &c. — Patches of coal or lignite have been found in 
several places along the outer range of the Himalaya mountains. In 
many cases these lignites have been of bright, clean jetty substance 
and burned well, and have thus given rise to hopes of continuous de- 
posits of coal, which the facts did not justiiy. Many of the pockets 
of this so-called coal have been entirely extracted, and have not yielded 
more than half a mauud (40 tbs.) of the coal. Details as to the mode of 
occurrence and the localities of these may be found in ^ Correspondence 
regarding the occurrence of coal in the Punjab,^ published by the De- 
partment of Public Works in 1859. 

Similar nests or pockets of lignite (in the majority of cases no- 
thing more than the fossilized stem of a tree imbedded in the sandstones 
in which they occur) have been observed in various places near the 
southern foot of the Himalaya, below Simla, Mussoori and Nyuee-Tal ; 
ahd to the east extending into the Nepalt territories. But in all cases 
these have proved to be of irregular shape and size, and never of any 
extent. In very many instances also the amount of coal was very small 
indeed as compared even with the size of the nest of carbonaceous 
matter, inasmuch as this coal consisted only of the fossilized bark of the 
imbedded stem, while the masfe of the block w^as composed of hard 
siliceous sandstone blackened by the presence of carbon, bat entirely 
incombustible. 

21. Darjeeling. — At the foot of the Darjeeling Hills, near the 
point whem the Teesta river leaves the hill, and up the channel of the 
Sivok (i), a tributary of the Teesta, similar patches of lignite have been 
found, and have given rise, on more occasions than one, to the hope of an 
importai^ coal-field existiug there. They have, howev^, all proved to 
be similar to tb^ others ah'eady noticed, namely, either detached fossilized 
stems of trees, imbedded in the sandstones, or nests of lignite of no extent. 


(а) . Memo, on results of examination of Salt-Kange in Punjab, and of parte of Bunnoo 
and Kohat. &c., &c., Calcutta, April 1864. 

(б) . Jourmd Society, Bengal, 1854, Vol. XXIII, p. 201. 
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Tliereare, honever, evidences of the coal-bearing^ rooks oceumngf 
near to Punkabaree at the foot of the Paqeeling Hills ; but their limits 
have not been traced, and no coal is as yet known to occur there. 

23. AssA.m.--* R egarding the coal of Assam> we have little detailed 
information. The extreme difficulty of moving about these district^, 
the utter absence of roads, and the ne^ected and almost depopulated 
state of the country, have all tended to prevent the opening up of the 
mineral deposits of the province. More recently the largely extended 
cultivation of^ tea, and the consequently increased demand for means 
of transport and communication, have directed attention to the local 
supplies of fuel for the river steamers which now navigate the Brahma- 
pootra, and for other purposes, for which this coal must be brought rapidly 
into use. 

In 1864-65 Mr. H. B. Medlicott, Deputy Superintendent of the 
Geological Survey, visited this province and reported most favorably of tho 
value and extent of the coal. To tho north of the River Brahmapootra no 
coal worth working was found. To the south, in Upper Assam, the principal 
localities are in the neighbourhood of Jaipur or Jeypore, in the Dibrooghur 
district, and in the vicinity of Makoom. The chief places are the Terap, 
where a minimum thickness of five feet of bright clean coal, nearly hori- 
zontal, was seen ; Namchik, a tributary of the Deehing, where within 
200 feet in length, throe thick beds of ^ood sound coal were seen, one 8 
Feet thick; and Jaipur, where a seam of 17 feet thick occurs, of which 
LO feet is good bright coal. Several other seams also exist which have 
never been touched. In many other places also indications of good coal 
occur. The inaccessible nature of the country, however, and the want 
of anything like a trustworthy map, render it quite impracticable at 
the present to obtain even an approximate idea of the extent of area 
over which these beds range, and, therefore, of the amount of fuel 
available. 

It can, however, be unhesitatingly asserted that this amount is very 
large and most valuable. • 

Assays of the Assam coals showed a proportion of ash not exceeding 
2 to 5 per cent, (a) § 

23. Khasi HiLiiS. — The ooourronce of good coal in the Khasi 
or Khasia Hills, tying to the north of Sylhet, and between the valley 
of Assam on the north and the plains of Sylhet and Cachar on the south, 
was known so long since as 1815, when specimens of it, forwarded, by 
Mr. Stark (A), were practically tested at the Government Gun Foundry 
at Cossipore, near Calcutta, and were very favorably reported on. Subsfi- 
quent years saw several spasmodic efforts to work these beds, but the 
great practical difficulty of bringing the coal to market rendered all 
these abortive. This diffieultjy arises from the fact that the coal beds 
occur at an elevation of nearly 4,000 feet above the adjoining plains, 
from which the hills rise ivith a nearly vertical scarp. This has prevented 
the construction of any mechanical means of transport, with any moderate 


(rt), Memoirs Geological Surrey of India, Vol, V., p. 405. 
(6). Ibid.. Vol. T, p» 186, 
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outlay. And the only avaikbk means of conveying the coal from the 
mines down to water carriage below has been tod is still by actual 
porte^rage on men^s backs* It is scarcely needful to point out that this 
is too costly a means of tr^spoit for an article like ooab while the small 
number of porters available^ even at such costly rates; renders the 
atnownt which cait be brought down extremely limit^ 

The coal is of excellent quality, and is specially well adapted for 
making gas. It is also admirably suited for steamers, locomotives, &c. 
On the whole, it is remarkably free from iron pyrites (sulphur), and 
if procurable in large quantities at a fair rate would be a most valuable 
fuel. t 

A detailed description of these coals, and of their mode of occur- 
rence, was published in 1854, and reprinted in 1857 in the first Volume 
of The Memoirs of the Geological Survey of India. This description 
was necessarily confined to such parts of the district as could be visited 
during the monsoon, the only period of the year in which it had been 
practicable to visit the locality. Since then any more detailed examina- 
tion of these hills has been deferred untif the party of the Topographical 
Survey, which has lately proceeded there, shall have prepared plans of the 
area. It is hoped that a few years will now place us in possession of 
carefully surveyed plans. 

Within the last few years this coal-field has become practically of 
greater importance than previously. Communication by river-steamers 
with Sylhefc and Cachar has been opened up in connection with the East- 
ern Bengal Railway, and this Gherra coal is now beginning to be looked 
to as a likely source of supply both for steamers and rail. This important 
change was fully anticipated by myself, and in reporting on the district 
in 1854, twelve years since, I said (a) : — ^*1 fully anticipate, however, that 
the coal of Cherra Poonjee, and of this frontier generally, even though 
it be not possible to bring it with profit to the Calcutta market, will 
turn to great and useful account at some future and not very distant 
period. I cannot anticipate that the es^nsive districts of Sylhet, 
Cachar, and Munipur, with the prospect of an increasing traffic from the 
East along this valley, can be much longer deprived of the benefit of 
steam communication. The noble river ^orma stretches in one con- 
tinuous course throughout the entire distance. * * * * 

This unbroken line of water communication, stretching for more 
than 350 miles from Calcutta, seems specially adapted for such an enter- 
prise, and if once a steam communication be opened along this river, the 
coals of the frontier will prove highly valuable for the supply of the 
requisite fuel at an economical rate,^^ &c., &c. 

The quantity of coal available in the Khasi Bills cannot easily be 
stated. I estimated in 1863 that the quantity remaining in the imme- 
diate neighbourhood of Cherra Poonjee did not exceed 5M,000 tons* Tn 
this must be added the coals which are found at many other points to 
the east of Oherrai I estimated that the amount at or near Lakadong, in 
the Jynteah HiHs, was about 1,600,000 tons fij. And, if to ^ese 

Ileotoks Gwlogioal Survey of India, V,ol. I, p. 200. 
rV. -iMfi., Vol. I, p. 194. 
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known localities we add others, the probability pf the existence of which 
to the west of the parallel d Cherra Poonjee (and in all likelihood, tod, 
at a lower level in that direction) I indicated in my report, there can be 
little doubt that we may safely take the available coal of the Khasi Bills 
as amounting to more than 3,000,000 tons. It is not imiftrobable thut 
double this (Quantity will prove to be nearer to the true amounts 

34. Q^w HHiLS4+ — ^At the most westerly extremity of the same range 
of hills, where the country of the Garos or Garro ws overhangs the Brahma- 
pootra, just below its great curve to the south, coal was stated to occur 
in more places than one. The situation is one of the very highest import- 
ance. The general character of the rocks is known to be similar, and 
of the same general geological age as those occurring more to the east 
There was, therefore, every likelihood that it was quite true that coal did 
extend to this western end of the bill range. 1 have on more opoasions 
than one endeavored to obtain further information regarding these local- 
ities, but unsuccessfully, so far as the occurrence of any coal is concerned. 
Very recently, Mr. Dodgson, who has charge of a factory in the vicinity, 
and to whom I am indebted for the information, visited all the localities 
where coal was said to occur (Coal Committec^s Report 1845, p. 121), 
and he brought away with him specimens of all the rocks he noticed. 
He failed to find any coal. A very eurjous and interesting bed of shale, 
so highly charged with a resinous amber in disseminated globules that it 
burns freely and with much flame, was found at one of these places. 
But tlris was the nearest approach to coal. ‘ So soon as good maps of the 
adjoining country are available, this area will be visited. It is exceed- 
ingly jungly, and very inaccessible. 

Cachah. — Statements of the occurrence of eoal in Cachar in several 
places have been made on many occasions. Several specimens have been 
brought to me at various times for analysia In all cases these were in 
small fragments, and witlr precisely the structure and character so mark- 
edly present in those instances^of fossilized stems to which I have allud- 
ed above. Like the coal from many other of these nests or pockets, 
much of it was bright and jetty, and would yield fair enough results on 
assay. But such little pockets of even good coal are useless as a source 
of fuel on any workable scale. I have D 9 t heard of any case of true 
beds of coal in Cachar. The geology of the country^ is almost unknown, 
as is also to a large extent the topography. - ' 

35. Chittagong. — Similar specimens have been sent to me from 
Chittagong, As no examination of these countries geologically has yet 
been made, I cannot venture to assert that coal does not occur there. 6ut 

can assert that nothing in any one of the many specimens I have seen 
at different times and from different places would lead me to infer that 
any regalcur or continnons deposit of coal will be found. 

The coal said to occur in th^ Island of 
Cheduba, and near Sandoway, appears to have been of the same general 
character as that just noticra, and to have bedh simply little nests of 
fossilized wood. A specimen recenUy sent up here tor analysis yielded 
no less than 18' 7 per cent, of ash. 

H 
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26. Bubmah. — I n British Burmah no workable coal is known io 
occur. A nest of coal or coaly matter, precisely similar in its {general 
condition to the nests I have already noticed, was found some years since 
(1855) near Tliayet Myo, and great expectations were formed of its 
proving very valuable, A limited excavation, however, proved how 
very small was the amount, and the whole waa exhausted before more 
than a few hundred weights of coal were obtained (a). 

In Upper Burmah (Burmese territory) some irregular beds of infe* 
rior coal (lignite) were examined by me, when I visited Uraerapoom 
along with Colonel Phayre, envoy from the British Government to the 
Court of Burmah (i). They hold out no prosj)ect of supplying any 
thing more than a very local and limited demand, and even this with 
inferior fuel. 

27. Tenassehim PiioviNCES.—Beds of co^ near Mergui in tlvc 

Tenasscrim Provinces were examined by me in 1854 (e.) They also hold 
out little pros[)ect of affording a large supply, while the coal is of inferior 
quality. It is interesting as containing masses and globules of a 
resinous amber, very like that already noticed as occurring in the shales 
at the western foot of the G arrow Hills. The imbedding rock lias here, 
however, been much more highly mineralized, and forms a usable 
^ coal.^ c 

In the preceding voiy brief summary of the localities where coal 
is known to occur witliin the limits of British India, I have purposely 
endeavoured to be as concise as was possible. And I have, therefore, 
inttmtionally avoided all reference to details oi‘ stmeture of tlio coal- 
fields mentioned, and all questions of a scientific nature, directing my 
attention solely to the position, area, and value of each of the districts 
noticed as coal-producing localities. 

For all details of geological structure, so far as these arc known, 1 
would refer to the Memoirs of the Geological Survey of India, and to 
the other notices which have been incidentally quoted above. 

On the small map which accompanies this memorandum, no attempt 
has been made to exhibit any details of geological structure ; indeed the 
scale of the map is such as to preclude this being done with any effect. 
It has been simply my object to indicate generally, as I have already 
stated, such portions of the British Empire in India regarding the struc- 
ture of which there is sufficient knowledge to justify the assertion that 
there is no prospect of coal being found, or if it do occur, that it will be 
found at such depths as would preclude the economical working of such 
beds. TheUx further, as regards those parts of the country in which coal 
is known to OQCur> when sufficient detail has been obtained, I have shown 
the actual positiou^ outline, and extent of the coal-fields> and when the 


(a). Solectiotts from Recoinia of Govornmeut of India, No. X., 67, &c. 

(ft). Geology of Ifra\»"addy, Calcutta, published as Appendix to Yule's Mission to 
Ava . Lond., 1868, p. 309. 

(c), ;Sdoctions from Records oi Government of India, No. X. 
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fact of the occuil^jneo of coal is tAl that is known, this is indicated with- 
out showing any definite liraits, or boundary ; while those districts of 
which the geological structure is unknown are left uncolorcd.* 

II. Quality of Ikdun CaALs.^Jn forming an estimate of the 
value of coal^ and of the proportional quantities which various countries 
are likely to yield, a very essential consideration is the quality of the 
coals, as determining their ^ duty ' or amount of work done by similar 
quantities. At first, of course, before coals arc worked to a suflSeient 
extent to admit of this 'duty^ being tested by long continued series of 
practical experiments, the only means of arriving at a satisfactory know- 
ledge is by direct analysis or assay of the mineral. This plan is, 
however, always subject to error. The portion experimented upon is 
necessarily small, and it i$ scarcely possible to ol^tain in such small 
specimens a thoroughly fair representative of the general quality of a 
bed. And further this quality will itself vary, and vary materially, in 
different parte of the same layer. Still taking care to select not piolced, 
but fair average specimens, and combining several of these, it is possible 
to obtain truly comparable results by assay. In 186^ I had the op)ior-' 
timity of sending to the International Exhibition in London a very fine 
scries of specimens of the principal beds of coal at that time worked in 
India, and I accompanied these by assays of the same coals. These 
were chiefly from three fields, Kurliurbali, Ranigunj, and the Rajmebal 
Hills. Many other assays have at various times been made in the 
Geological Survey Office, and I append a list of the majority of these, 
ill which the relative amounts of fixed carbon, of volatile matter, and of 
ash, are given for 80 different varieties of Indian coals. 


Compontion of Goal from Indian Coal f elds. 


No. 

Loca^litibs. 

Fixed 

carbon. 

Volatile 

matter. 

A«5h. 

IthMAlIKB. 


Kurhurbah Field. 





1 

Mollichooan . . 

64-9 

24*8 

10-3 


2 

Ditto 

68-6 

MA 

6-r, 


3 

1 Ditto 

73-1 

22 1 

4*8 


4. 

Pussarabhaya 

68-5 

190 

12-5 


& 

1 Boreeadeh 

66'8 

23‘0 

10-7 


6 

Olvoonjhooukee 

67-2 

240 

8*8 


7 

Jutkntti 

50-9 

151 

340 


8 

Ditto 

48-2 

126 

39'2 


9 

KhandiaHill 

671 

164 

26'5 



• To pnwont aay misocmccption, I wopld state, that I have treated as ‘ coal’ in the 
above remark^ any deposit which can be used for the purposes for which coal is ordinarily 
employed, without reference to its geolc^cal age. As regards the latter point, 1 may add, 
that Nos. 1 to 14 (b the list given above) are all of the geological age of the coal hearing 
rocks of India (the 2>ainuda scries of my claasidcation), which probably corresponds to the 
uppermost parts of the Pahepaoic times of European and American GeoiogbtB— The age of 
No. 15 (Chanda) is most nro^bly tho same, but is not yet determined,— tlmt of No. 16, 
(Kota) is most probably Liasflicj—that of No. 17, (Cntch), probably Lower Jurassic, cer- 
taiuly not older ; while the remaining numbers in the list, Nos. 18 to 27, arc all Tertiary. 
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Vontf^odiioft c^f Coal from Indian Coal-fields 


No. 

LoOALltlBB. 

Fixed 

carbon. 

Volatile 

matter. 

Affh. 

BniABSS^ 


r^jhabax Hills. 






10 

Massmia 

. 4 . 

67-60 

34*40 

8*00 

No caking. 

11 

Ditto 


48-80 

80-40 

20-80 

Gaseous. 

12 

Panchbyni 


44-2 

34*1 

21*70 

’* 

13 

Gooidoo 

. . . 

36 00 

46-60 

18*40 


14 

Cbilgo 


46-60 

48-5 

11-00 


16 

Oorrooo 


45'00 

44-6 

10-40 


16 

Ditto 

• •• 

45*30 

85-5 

19-20 


17 

Ditto (picked)^ ... 

... 

67-30 

41*2 

1-50 


18 

Bankijora 


43-60 

42*0 

14-50 


19 

Teesaplioolic 


48-80 

87-26 

14-00 


20 

Gliutkiira 


43-20 

44*40 

12-40 


21 

Lohuudia 


45*20 

44-80 

10-06 


22 

Bbora 


25*20 

87-20 

37-60 


23 

Dangaparab 


35-40 

46*40 

19-20 


24 

Gbateiioura 

... 

41*60 

28-80 

29-60 



Raniounj Field. 






25 

RanigunJ 

... 

608 

36-0 

132 


26 

Ditto 


60-3 

36-3 

13-4 


27 

Searsolc 


51*1 

38-5 

10*4 


28 

Ditto 


67-25 

41-00 

1-76 

Selected, rich layers only. 

29 

Nimcba 


47-00 

81-60 

21-60 


SO 

Bansra 


47-00 

40*00 

13-00 


81 

Miingulpur 


43*9 

38-4 

17-7 


82 

Ditto 


44*75 

37-00 

18-25 


88 

Babusole 


46-0 

354 

18*6 


84 

^adabpur (Hariepur) 


61-1 

85-4 

13-6 


35 

Paraftia 


44-00 

32-00 

24-00 


36 

Topossi 


49-20 

35-40 

15^40 


37 

Ditto 


63 75 

31*50 

14-75 


SB 

Cbokidanga 


66-50 

35*00 

8.50 


89 

Ditto . . 


66-80 

3400 

9-20 


40 

Dbosul . • 


66-26 

34-00 

10-74 


41 

Jot Janki 


48-60 

3(b60 

I 21*00 


42 

Gopinatbpur 

... 

63'26 

35-25 

11 60 


43 

Boobabal 


48-4 

38*7 

12-9 


44 

Kasta 


61-40 

28 00 

10-60 


46 

Ditto 

... 

48-60 

32-80 

28-70 


46 

Jemeri 

... 

66-60 

84-00 

10*40 


47 

Futtypur 


63-80 

25-00 

11*20 


48 

Muinanaggnr 


64-85 

36*62 

10-13 


49 

1 Kogobath -Chuck ... 

... 

60-50 

36*00 

1850 


60 

Ditto 


46-90 

86-00 

18-10 


61 

Banali 


42-60 

44-20 

13-20 


62 

Bhanguband 

• • • 

40-30 

28*40 

81-30 


63 

Cbinu^ori 


63-^ 

35*50 

11-30 


64 

Hatiual 


61-00 

27-60 

11*60 


65 

Mahuldabar 

... 

39-20 

25*60 

35*20 



Jhe^IA COAL-FISLD. 






60 

Lodona 

« * » 

63-0 

26*0 

11*0 


67 

68 



63-8 

66- 

18* 

21-6 

28*2 

12- 6 

^ Sent by Major Sbet- 

69 

• 


68-4 

20*6 

11*1 

> will, the oxact looa- 

60 



66-8 

14* 

20*2 , 

y lity not being stated. 







( 61 ) 


Oofnpmtian of Coal from Indim Oa/;/E^/&>---<Jontinued- 


No. 

Loc^LlflM. 

IHied 

carbon. 

VoUtlto 

matter. 

Adi. 

EnvAaxs. 


Assau. 






61 

(?) 


66-94 

411 

3-86 

Dr. Bourne. 

62 

Number River 

.... 

30*80 

40*40 

28-80 

Mr. Moeteta. 

63 

(?) 


898 

35*2 

260 

Mr. Masters j exact lo- 
cality anknown. 

64 

Temp 

f , 4 

61-8 

36*5 

1-7 

) 

65 

66 

Namchik 

Jeypur 


60-4 

53-0 

44*6 

43-3 

5-0 

8-7 

> Mr. Modlicott. 

67 

Koipoor 

... 

66* 

31-2 

2-8 

) 


CentbaIi India. 







Vevich JUivcr. 






68 

Seuda 


61* 

16- 

23* 


69 

Burkoi 


80*3 

26* 

237 


70 

Bootaria 


49*3 

26-5 

24*2 


71 

Sirgori 


61*6 

28* 

10*4 


72 

SoiUadi 

... 

64‘4 

29*6 

16- 


73 

Burkoi 


67*27 

24-00 

18-73 

Assay by Dr. Haines. 

74 . 

Mopani (Nerbudda) 


48*54 

33-37 

18-09 

Ditto ditto. 

76 

Nepal 


60*8 ^ 

47* 

2-2 


76 

Ditto 

... 

8408 

64*02 

11-9 


77 

Salt Range 


40*9 

48* 

5-1 

9*2 water. 

78 

Chittagong 


37*16 

46-50 

16-36 

Solphuroous. 

79 

Sandoway 


37 3 

14* 

48-7 



Madbas. 






80 

Qodavery River ... 

... 

23*3 

205 

66*2 

C. il*]. Oldham. 1 Paper 

81 

Ditto 


23-0 

17*6 

59-4 

Sir B. Frere. ) coal. 


English Coal saleable at Calcutta. 




1 

70-3 

27-6 

2-2 




2® 

63*8 

34-2 

2*0 




3 

74-6 

22-6 

2*8 




4 

65-8 

30-8 

34 




5 

66-0 

31-0 

3*0 



Rejecting from this number, for our present purposes, all those 
which are from localities where no workable amount of coal can be looked 
for, and taking in this way the first 74 on the list, we find that the 
average composition, as determined from this number of Indian coals, 
would be fixed-carbon, 52-2, volatile matter, 31'9, ash, 15*5. 

Again, I have given similar results of assay of five specimens of 
English coals, such as were saleable in the Calcutta market during the, 
last three years. The exact locality from which these coals were shipped 
is unknown, but thejr were good quality English coals for public sale. 
The average composition of th^e was fixed carbon, 68'10, volatile 
matter, 29*20, ash, 2*70. 

Now, the relative duty or effective power of coals may be taken to 
vary directly as the amount of fixed carbon which they contain ; and 
taking this* test we perceive that out of the whole series of Indian coals. 
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only one or two come up to this average, or, in other words, that the 
very bent coal Indian jleld$ only touches the average of Enylisk coals. 
11', on the other hand, we take the relative amount of ash, matter which 
docis not contribute to the heating power of the coals, we find that the 
average of Indian coals shows no less than 15 i per cent* as against less 
than a| per cent, in English coals. 

These figures show how very seriously inferior to ordinary English 
are the Indian coals. Analysis thus fully confirms the general idea. 
Practical trials on the large scale show tho same result. The two most 
heavily worked lines of Railway in India, namely, the East Indian 
(Bengal), and the Great Indian Peninsula (Bombay), use, respectively, 
Indian and English coal. And their relative consumption is 150 tons 
per mile in the former, as comjiared with 75 tons in the latter. 

It is therefore certain that Indian coals are not capable of more 
than two-thirds, in most cases not more than one-half, the duty of 
English coals. 

This becomes a most important clement in attempting to form any 
estimate of available quantity. I have already alluded to this (Mem. 
Geological Survey India, Yol. V., page 334). ""In attempting to 
estimate the value of any field, it must be remembered that this depends 
not so much on the actual amount of coal which it may contain, as on 
the way in which that coal is atcumulated, or the conditions under 
which the beds pccur. Six seams, for example, of one foot thick each, 
would contain twice as much coal as one seam of three feet supposed to 
cover the same area. Tlie latter, however, or the three feet seam might 
probably be worked with profit, while it certainly would not pay to work 
seams of only one foot thick ; I should perhaps more correctly say to 
nine seams of one foot thick. If such seams were accessible in open 
cuttings or quarries, they might be profitably extracted. But further, 
the question of what seams can be worked with advantage will depend 
for its solution on the dip or angle of inclination of the beds ; on the 
vicinity and extent of the demand or market ; and on the skill of the 
labour at command. And if the ruder labor which can be obtained in 
this country, as well as the absence of all those mechanical appliances 
which exist so abundantly in the long established collieries of England and 
other countries, be taken into consideration, I think I am quite within 
the trutli in asserting that no seam of coal, can be mined in this countiy 
with any fair prospect of profit which is not at the least four feet in 
thickness. 

I am aware that seams of even less thickness ilian two feet, the half 
of this, are worked in England ; but these are not common eases. And 
it certainly would not be justifiable to take the experience of a highly 
civilized country like England, where everjrthing is in favor of such 
operations, as a guide in estimating the practicability of woriring seams 
of coal in this country : there a local demand would be found to exist in 
almost all places; there is a large, widely-spread, and Skilled mining 
population, and great fiicUities for securing and raising the co^. And 
in addition to all these points, there superior quality of thn coal 
itself. It must Ije admittOT that on the average Indian coals are not 
equal in value to aviJrage English coals. In few cases are they worth 
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more ihan two-thirds of English coal, in some cases hot mote than oiie- 
httlt In this way a seam of Indian coal of three feet thickness would 
only be the equivalent of one of 18 inches, or of two foet/of Enjglish 
coal." 

But the relative amount of ash, which is useless matter, will also 
most materially affect the cost of carriage. If that amount be on the 
average 15*5 per cent., it is obvious that in every ton of coal carried, 
more than one^ixth of useless material is also carried. And this becomes 
a very important element when space or stowage is concerned. 

This inferiority of the Indian coals has prevented their being much 
used, therefore, in any cases where the fuel is not to a large extent locally 
attainable. Very few sea-going steamers, for example, wUl burn ‘ country 
coal.’ Messrs. Maekinnon Mackenzie and Co., Calcutta, the Agents of the 
British India Steam Navigation Company, the largest and most snccess- 
lully managed Company trading with steam-ships all round the coasts 
of India and adjoining countries, have very kindly pven mo the benefits of 
their valuable practical knowledge on these questions. They state that 
their experience of Indian coal has been very limited so far as sea-going 
steamers, are concerned, as they had not found it suit their requirements 
well for the following reasons : — “ Ui. Speaking generally and without 
having* gone into experiments to ascertain exactly the properties of Indian 
coal, \ve find that to produce a given heat, about one-half more is re- 
quired of Indian than of good English coal, Wo do not find it to 

have so injurious an effect on the heating surface as English coal, as it 
foimis a slag, and protects the iron from the effects of the heat ; and, 
a«’aia, it is open to an objection in this respect, as the slag blocks up the 
furnace-bars, and prevents ventilation. '6rd. The ash and clinker turned 
out being, roughly speaking, about 50 per cent, greater than results from 
the use of English coal, the staff of firemen and coal trimmers is increas- 
ed in a corresponding ratio. Rubble coal being alone used for 

steamers, it occupies much more space in the bunkers. Small coal will 
scarcely burn, being so earihj and impure." 

They add — We do not find English and country coal to burn well 
together, although, for economical reasons, wc occasionally mix them. 
The country coal requires the furnaces to be so frequently cleaned that 
the uncolisumed English fuel is drawn out before it is fully exhausted." 

These experiences appear conclusive against the use of Indian coal for 
sea-going steamers, at least so long as bettor fuel can be had. 

The prevalent opinion, that there is very great danger from the use 
of Indian coals, owing to the tendeircy which most of these coals show, 
under peculiar circumstances, to self-ignition, is, I think, exaggerated. 
While, under the old system, the coals from the Eancegimj coal-field, 
about 130 miles frpm Calcutta, were often more than two years before 
they reached* their market, and during this, time had been exjxxsed to the 
great changes of temperature as well as to the great moisture of a tropical 
plain, ^ch aa!iidents were Undoubtedly likely to occur. But more re- 
cently when the cOal often reaches Calcutta and is shipped in less than 
hours from the time it wjis hewn m the ])it, thq^^oal is much safer to use. 
On this point, of the tendency to self-ignition^ Messrs. Maekinnon and 
Mackcuize say — *^The general opinion appears to be that it is more liable 
io sclf-igiiition ihan English coal, but wc have never found it so in the 
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steamers. We have only shipped two cargoes by sailing vessels; one on 
a short voyage undeserving notice, the other was shipped during the 
rainy season, and consequently wet, for Muscat, a seven weeks^ voyage ; 
and ship and cargo arrived safely/' 

These considerations pf the quality of Indian coals will, I think, 
suffice to show the groundless nature of the hopes which have been ex- 
pressed, that the coal-fields of India, Borneo, and Australia and New 
Zealand will not alone yield ample supplies, but will also serve to coal the 
ocean steamers trading and likely to trade between Europe and those far 
distant regions" (a). How far Borneo (1) and Australia may serve to 
tins end, I am unable to say, but Indian coal will, I fear, never supplant 
the better fuel now obtainable elsewhere for ocean voyages. 

III. — Production of Coal in India. — In 1861 I published in the 
Memoirs of the Geological Survey of India Mineral Statistics, 1. Coal") 
detailed returns of the out-turn of coal from all parts of India so far as I 
could procure any trustworthy statements for the years 1 858-59 and 1860. 
This was the first attempt at any systematic return of the kind. We had 
then just completed the Geological examination of the Raneegunj field, 
and had taken advantage of this oppai*timity to obtain information. It 
was ho])ed that a similar systematic return would be compiled for suc- 
cessive years. But this could only be done by devoting time to this 
special purpose, which was urg(?ntly required in other ways. More 
recently, on the receipt of the despatch from the Right Hon'ble the 
Secretary of State, calling for the return now submitted, I again urged 
tlie impossibility of procuring the needful information, except by per- 
eonal application and by personal visit to the fields, and I endeavoured 
also to show that similar statistical returns of the production of other 
minerals were also much needed. Such mineral statistics have now been 
for years carefully compiled by a special officer in connection with tho 
Geological Survey of Great Britain, and indeed if this branch of the 
Survey hud uot existed, public attention would never have been so vividly 
aroused to the rapid exhaustion of the coal 4 )f Great Britain. Until the 
truth be known as to the amount of out-turn, both actual and possible, 
of the several mineral products of this country, and of the relative in- 
crease or decrease of this out-turn in successive years, it is idle to seek 
for the causes of such extension or diminution of the trade, which may 
exist only in fancy, and idle to speculate on the effect of opening up new 
markets or restricting supplies to those already existing. 

In tlie absence, however, of any such system of statistical enquiry, 
1 have endeavoured, by applying to each of the proprietors in the 
several fields, tx> procure the needed information. To some I am indebt- 
ed for prompt and full replies most cordially given ; others have pro- 
mised the returns, but they have not as yet been received, while froia 
several I had no reply. The latter being chiefly limited to the smaller 
workings are not of such essential importance. 

I have endeavoured to obtain returns for the years intervening be- 
tween 1860, thedatb of the. latest return as yet published, and the present 

(a) . Quarterly Jo^nifd <tf Science, October 1866, p. 477. 

(b) . The Tjftbnan, or Berneo, eoa! lias always been very favorably reported on. The 
uncertainty of the supply has hitherto prevented its being as much used as its good quality 
would justify. 
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year 1866, or for eix years, which, taken with the three years previously 
given, will afford a sufficiently long period to trace the general pragrese. 
of the trade in coal wi^ some eonffdenoe, that temporary derangementa 
do not affect the general result. 

Seeing that these returns are very incomplete^ some of the largest 
•collieries not having as yet furnished reports of th© amount raised, I am 
compelled to abandon, at the last moment, my intention of disoussing 
the important question of the rapid increase in consumption, and tho 
probable ratio, anff probable limits, -of that increase. Th© distribution 
also of this coal and the manner in which this is effected, are important 
points. The three railways alone, which have termini at Calcutta, now 
consume more than ^00,000 tons of coal in the year, more than tlie total 
quantity raised in all India ten years since. 

And every year sees a considerable extension of the lines, and in- 
crease of the traffic. 

But any profitable discussion of these important points can only be 
attempted, when returns approximately accurate can be obtained of the 
total annual out-turn. 


Subsequently to the first issue of the preceding report, other re- 
turns were received, which have been embodied in the tabular statement 
now printed. These have enabled a more complete view of the total 
out-turn of coal in India to be given. And I am disposed to think 
that we can now arrive at f^olerably trustworthy results as to the com- 
parative condition of the trade in coal, so far as Bengal is concerned, for 
the last eight years at least. 

So far as known, the toiial actual out-turns of coal in India during 
these years have been nearly as follows, the quantity being given in 
Indian maiinds. 


lu 

1S58 

61,62,319 

18G3 

95,12,174 


1859 

99,(il,928 

1861 

90,46,147 


1860 

1,00,88,113 

1865 

88,37,953 


1861 

1862 

78,06,262 

86,43,843 

1866 

1,08,34,561 


For all the years after 1861, these figures are below the truth. 

To get at a fairly comparative result we should reject from tlie re- 
• turns for the three first years those few small collieries, which are still 
yielding coal but of which we have not been able to obtain any returns 
for the ensuing years, and take only those from which these returns are 
continuous or nearly so. This may, I think, safely be done, inasmuch 
as since 1860 there have been other small colKeries opened, and some of 
the old quarries have been continued, so that it may justly be concluded 
that the out-turn from these minor workings have, throughout the whole 
time, borne ‘about the same oontinuous ratio to that from the lajwr 
workings, rising and sinking with it^ it did in the former years. This 
will, for purposes of comparison, reOTce slightly the amounts, as given 
for 1858-69-60. 

But further, if we attempt to obtain from such a statement a fair 
insight into tho fluctuations of the demand and supply of Coal, we must 
also take, in conjunction with the local out-turn, the amount of coal or 

1 
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fiiol imported. Let us for the present take only such amount of eoal ae 
has been raised in Bengal alone, and that which h^ been imported (in- 
cluding patent fuel under the head of the coal) into the port of Calcutta 
alone ; we will have the fallowing quantities for the last eight years 


1869 

Raised la BengAl. 
99,01,928 

ImptJrted. 

12,29,160 

ToW- 

J,11.9X,rt88 

1860 

1,00,88,113 

4,96.685 

l,05,8^fi98 

1861 

77,86,085 

12,85,203 

90^70,288 

1862 

86,30,848 

6.76,687 

98,07,530 

1863 

95,04,976 

10,36,407 

1,05,41,382 

1,08,50,637 

1804 

90.32,406 

18,18,132 

1865 

88,10,426 

16,16,143 

1,04,26,668 

1866 

1,07,90,036 

9,14,427 

1,17.04,462 

♦ Mamuls 7,46.03,809 

90,72,744 

8,36,76,563 

or in I’ons ■ 27,37,754 

3,32,944 

80,70,699 


Making a total consumption supplied for Bengal alone of more than 
three millions of tons, of which 332,944 tons, or about one-ninth of the 
whole, wore imported. 

Looking down these eolumns it will be seen that there have been 
curious fluctuations in the amount required to meet the demand, nor do 
those appear to follow any ordinary law of increase or decrease. We do not 
find that the amount imported varies inversely as the local supply, so that 
the amount thus imported would seem to depend on other considerations, 
than any question of demand, or*as tending to make up for a deficient 
6U])ply. From the facts stated in preceding pages, as to the average 
quality of Indian coals, there will always be a certain and considerable 
demand for coal of a superior quality for purposes requiring a better 
class of fuel. But beyond this, it is obvious that the amount of coal 
imported into Calcutta depends much more on questions of freight, 
de^-weight, and of general trade, than on any mere question of the 
demand ior, and supply of, fuel at that place. 

The local demand again, from the very fact of its being local, must 
vary materially from year to year. For instance during the earlier three 
or four of those years for which returns are here given, there was a large, 
but very local, demand for coal even of inferior quality, for the works of 
construction on the East Indian line of railway which almost entirely 
ceased in 1860. In that year more than an eighth part of the entire 
out-turn of Indian coal was raised for such purposes alone independently 
of other supplies, and a reference to the figures will show that in the 
following year the out-turn, diminished by nearly one-fourth of the , 
whole amount it had previously attained. 

Subset^uently, although the demand for worksi of construction dimi- 
nished, the line of railway itself was gradually o^nod * up, and the 
extension of communication led to greater demand for fuel. These 
demands have continued to increase at a rapid rate, until last year, 1866, 
in consequence of tlie extension of the use of cOal instead of wood to the 
upper section of the line (the opening of the Jumna bridge at Allaha- 
bad enabling tbis to be carried out) nearly doubled the danands of the 
previous year. The amounts supplied mr the use of the locomotive 
department alone on the East Indian Railway independently altogether of 
coal used for other purposes have been during these years as follows 

1861 . 9,91,216 1864 26,96,442 

1862 ' 12,29,709 1865 28,27.963 

1863 18,37,717 1866 60,79,612 
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We have taken the £ast Indian Railway* here as beings by far the 
target single consumeif of Indian coal. But siniilar results precisely 
would follow from a consideration of the consumption on other lines ef 
railway also. 

If we exclude the consideration of this special increase in consump- 
tion, we will arrive, at a fairer view of the general trade in coal, and we 
will find as shown below that the amount of coal raised in Bengal 
(independently of what was required for railway use alone) greatly dimi- 
nished last year, aikl that the trade in coal as well as in every thing 
else felt all the depressing influences which so largely curtailed the general 
commerce of the country* 



Aniannt of coal I 
tailed in Bengal. ) 

Amount of coal used I 
on East Indian Itailway. j 

Balance. 

1861 

78,06,252 

9,91,216 

68,16,037 

1862 

86,43,843 

12.29,709 

73,14,134 

1863 

95,12,174 

18,37,717 

76,74,457 

1864 

90,46,147 

26,96,442 

63,49,705 

1865 

88,37,963 

28,27,953 

60,10,000 

1866 

1,08,34,551 

60,79,612 

67,54,939 


Independently of the enormous development of this one source of 
demand for railway consumption alone, it will be seen further that the 
amount raised in Bengal has steadily decreased for the last four years. 

I should greatly have wished to trace out more fully the distribution 
of the coal used in this country and to have arrived at more satisfactory 
details as to the relative consumption of ‘ country ^ and English or other 
coals for certain purposes ; but considering that our information regarding 
the fundamental facts of bow much has been raised in this country is still 
defective, the above statements may be sufficient to show m a general way. 

That during the last eight years there has been an aggregate con- 
sumption of coal supplied for Bengal alone, and the port of Calcutta, 
of more than 8,000,000 tons, of which about eight-ninths were raised in 
India, and about one-ninth iiflpoi*ted ; 

That there has on the whole been but little increase in the demand 
foreoal during that period, while there have also been very great 
fluctuations in the quantities from year to year ; 

That these fluctuations do not appear to have followed any simple 
law of increase or decrease, but to have depended oa various causes^ 
not local ; 

That the demand for general purposes would appear to have been 
diminishing very considerably for the last four years, but 

That the consumption for railway purposes alone lias increased 
enormoudy, and even now amounts to more than one-half of the total 
quantity of coal fais^ in India. 

I would only add that all these statements refer solely to the 
consumption in Bengal, and for those railways having their termini at 
Calcutta. The large consumption of Bombay and Madras has hitherto 
been almost entirely supplied by imported coal. 


^ Wc are indebted to the Jhodness of Cecil Stephenson, Esq, Deputy Agent, for 
the figures. 
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List of He Collieries worked in India during tie gears 1868 - 1866 , 
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KaKIP O* COLLlltST, 

WOBElHa, 

” 1*1 

®ss 







1 


S M 2 

s'® a 

|3iS 

1868. 

1860. 

1860. 

1861. 

1862. 





P 






Ncwtsastlti Co. 

... 

PltB ... 

... 

1802-63 




... 

... 

;floDbahal ... 
CbokiduQgah 

... 

Shafts ... 
Ditto ... 

2 

7 

1804 

1831 

3,30^00<) 

4,86k000 

2,64,584 

2,oi;671 

3, ^,626 

MfthomcdpuT 


f Quarry ... 

( Shafts ... 

1 

1 

] 1867 

40,000 

40/K)0 

40,000 

... 

... 

DhoMul 

(1) 

Quarry ... 

1 

1834 


14,000 




Ditto 

(Si) 

Pits 

3 

... 



No eertaln record. 

Jotojanaki ... 
Ditto 


Quarry ... 
Dito 

1 

1 

1868 

1858 


26,000' 

30,000 

loiooo 


... 

Ditto 

ri 

Dito ... 

1 

1869 





Ditto 

TopaHHi 

m 

Pit 

Shaft ... 

1 

4 

1860 

1848 


4,i)’0OO 

3,00.000 

4,70 666 

6^1,643 

Ditto 

(2) 

Ditto ... 

4 

1803 


... 




BoiiHi'a 

Ditto 

Paras la 

(2) 

Ditto ... 
Ditto ... 
Ditto 

2 

1 

2 

III 


1,80,000 

70,000 

30,000 

86,096 

23^777 

39,300 

69,608 

Mang.ilpur .. 

0) 

j Quarries., 
t Pits 

} - 

1840 

4,60,000 

8,50,000 

lOiOO.OOO 

3,67,470 

3,80,880 

Ditto ... 

(2) 

Quarry ... 


1869 


3,600 

83,000 


16,824 

llarispnr (Aladub- 

Pits 

5 

1867 

58,000 

4,43,000 

4,40,000 

4,67,772 

3,66.084 
1,8] ,834 



Ditto .. 

3 

1R68-69 

84,000 

1,30,311 

ilogonathofuik 


... 

1810 

i.w'ooo 

1,76,000 

3,00, IKK) 

|2,974 

2,04,270 

Danmlla 

... 

Quarries . 

- { 

1774? ) 
1824 i 

2,23,000 

3,91,000 

3,66,000 

3,60,000 

6,(K),000 

Harabhuuga 

... 

Ditto ... 

1 

1869 



1,60,000 

13,ft3,6lO 

18,27,020 

llauiKUDj ... 

... 

Pits ... 


1816 

18,00,000 

19,00,000 

16,00,000 

Ditto 


Ouarry , 

... 

1806 




... 


Sirsol 

... 

f Quarrle.s.. 
1 Pita ... 

IS 

({ 

j- 18^16 

12,00,000 

16,00,000 

14,77,789 

12,76,303 

12,81,11.3 

"Nimoha 

... 

Pits ... 

r> 

1869 



70,000 

1,78,430 

8,34,330 

Jomcrl 

Danall 


< Ditto ... 
( Quarries.. 

4 

2 

1 1864 
1800 

2,60,000 

4,00,000 

3M096 

30,000 

10,71,002 

87,700 

10,67, 039 
WS,6.37 

Dhagaband 


Pits ... 

4 

1810? 


00,000 

2,60,000 

3,18,870 

3,68,666 

Batgram 

... 

1 ' Quarry ... 

1 Pits ... 

1 

2 

1869 1 
lom f 


... 

... , 

69,012 

60,378 

Niiiga 

... 

Quarry ... 

1 

1862 

2,26,000 

2,10,000 

76,138 

... 

... 

Ditto 

(2) 

Shafts ... 

2 

1862 


... 

... 


7,6«9 

PiironaUdih 

... 

Ditto ... 

2 

1863 


... 

• M 


... 

ChornpAr ... 


(Ditto ... 
tOuames.. 

2 

2 

1866 > 
1862 i 

80,000 

80,000 

80,000 

10,000 

... 

... 

RamsundArpur 
Barab^ne ... 

... 

Pits 

Quarry ... 
r Under 

4 cut ... 

2 

1 

1866 

1869 

10,000 

80,000 

... 


Piirihorpur 

... 

}* 

1668 


1,60,000 

80,500 

... 

37,783 

Maiuanaggar 

Dhadkiu 


COuavry ... 
Ditto ... 
Pit 

1 

1 

1818 

1859 

1,10,000 

90,000 

1.00,000 

1,00,000 

12,618 

^',090 



^ Under ... 

•J 




10,000 



Aeiaenfidl 

... 

■J cut 

} 1 

1867 

20,000 

20,000 

... 


8ripAr 


tQuwrry ... 
Ditto ... 

) 

1 

1869 


10,000 

4.000 


... 

r^vitthik 

(i) 

Ditto ... 

1 

P 


60,000 

lf»090 



Ditto 

(2) 

Ditto ... 

1 

1856 

20^000 

10,000 
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vMh afatutiet of meikod <f working, oiU-tum of Cool, |*c., ^c. 



==S=S===== 




i 

a 








s 


MaUNSP J<0B TBB YBAB8 



ss 

Sa 






EneiKBa 

Ifi 

si 

Bxkaibxs. 





Ajm Kokss 

Si 





Powjtik. 

. s » 

s> 


1863. 

1884. 

1685. 

1866. 


tflCO 

a 







H 

H 


... 




n 14.H.P. 

... 

... 

No returns; tile amount is 
solbly estimated. 





1 8 „ 




3,38^430 

11,670 

&,23|288 

1.06.689 

8,84^782 

1,38,954 

14,28,307 

Jl fl 

1 1 4 „ 

2 12 .. 

10-13 

14*26 

7 

64 

Rubble In addition to above 1866— 
62,628; 1866—79,783. 





BEmM 






. 

- 7,020 




(Mine abandoned; roof dang- 



j 1 loiir.p. 

J 1 R .. 

22 

All 

t erous. 

... 






] 28 

8 







n 

All 

All 

> No returns since 1860. 



... 

1,17,000 

2,06‘l54 


6i 

All 

r 

No return, amount estimated. 

e^i’674 

6,2li410 

6,26.927 

1 35*11. P. 

2 12 „ 

24 

24 

14 

14 

Destroyed by, Are, Aug. 21st, 1863. 
Flooded on Ist July; one mine 
)h drained. 








Abnndouod ; coal inferior. 

l,46',97fi 

1,06.609 

18,878 

46.342 

1 

7 

8 

7 

Closed for 10 mouths in 1866-66. 
Abandoned; coal bad. 

4.40^ 

6,38,410 

6,77,021 

6,33,954 


26 

134 

9 feet of inferior coal In roof 
and 24 foot of floor, not 

1,82,692 

19,086 

6,78,764 

1,82,730 


13 

13 

worked on occount of sott 
Olay under It making 26 feet. 

4,07,1B9 

4,86,129 

6,64,373 

1 20-H.P. 

17 

9 

2,21,231 

2,40^84 

1,49,723 

2,18,223 

1 26 „ 

17 

9 


47.010 

2,40,702 

00,018 

3,96,496 

1 11 „ 

14 

9 



1,76,668 

... 




16 

All 







10 

All 

Not worked since 1804. 

15,01,980 

11,20,162 

10,76,014 

13,39,636 

2 26-H.P. 

18 

All 

f Cut m two distinct beds. 

\ From 1866 only work 9 fee t. 




32,438 

1 16 „ 



12.86,408 

12,76,331 



fl 8:26:14: 
U0:26-ll.P. 

} *2 

12 

Rubble included. 

4,35.336 

3,73,068 

6,40,594 

8,85,662» 

Jl 9-H.P. 
1 1 12 „ 

1 20 

13 

A quarry opened 1865. 

10,91,396 


10,63,001 

IBilBIxBil 

f 1 14 „ 

U 26 „ 
1-26:1 12;1 10 


12 

Rubble included. 

3,39.825 

64,999 

83,061 

1,88,311 

^ 13 

8 

Remainder slate and inferior 




coal. 

3,39,192 

1^4,7^ 


... 

1 8 „ 

7 

7 

Not worked since 1864. 

87,869 

3,32,232 

3,41,030 

3,67,329 

p 10 „ 

U 26 „ 

J 19 

10 



... 


... 


... 

... 

No returns since 1861. 

e,421 


71,198 

16,060 

1 14 „ 

... 

... 

Closed for six. months in 1860. 

2.394 

1,41,717 


1,68.398 

1 35 „ 

10 

8 


47,800 

86,630: 

66,836 

1,91,177 

1 18 „ 

19 

All 




13 

17 

All 

AU 

No returns since 1860. 

Ditto, 

67,984 

•• 

... 

... 

1 10-n.P. 

» 

All 

Not worked since 1863, will be 
re-opened 1807. 

^,m 

87i284 

1,^430 

1,18,764 

I 12-16 „ 

94 

11 

All 

10 

Qnaity opened in 1862. 

... 

... 

... ‘ 

... 

I 

8 

AU 







7 

All 







8 

AU j 


T“ 


... 

... 


8 


Inolnding rubble, in 1869—18,304 
maunds. 





■i 
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List of the Collieries toorhei in India during the years 1858-1866, with 
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Ovs-Tuav Coal in 




A 







NaHS of ColiLlSBT. 

“s 









O E (4 

fils 
q H S 

1858. 

1859. 

1860. 

1801. 

1862. 



s 


Q 






Boldangah ... 
Gliaroec 

... 

Otuury ... 
Quarries 

1 

8 

? 

1855 

eo^otio 

60,000 

26,000 

60,000 



Bomchuk ... 


fTMtto ... 

X {Shafts 

1 

2 

Ift.'iS 

1868 

1 60,000 

60,000 

70,000 

... 

... 

FutUpcu* 


Ditto ... 

4 

1858 

... 

2,00,000 

1,60,000 

... 


Situramptir ... 

Dhainwa 

Ko^ouathbatti 

... 

f Quarry .. 

"1 Bhafts .. 

Quarry ... 
f Quarrios 
(Bhafta ... 

1 

4 

1 

2 

2 

1847 ■) 
18f<4 y 
1855 
IHB.S ) 
1884 i 

1,50,000 


20,000 

... 

.... 

Sanktorla ... 

... 

Ditto 

2 

1860 


... 


3,17,602 

... 

Chinakuri ... 


Pits ... 

2 

1834 

3,60,000 

2,73,000 

3,20,000 

2,99,338 



Ditto 

3 

1857 

75,000 

76,000 

2,00,000 

1,85,137 

2,13,290 

Lalbazar 


Ditto 

2 

1867 

76,000 

76,000 




Chanch 


('Under 
•{ cut 

C Quarry 

1 ■ 

1830 

1,41,000 

12,60,000 




Nuchibail ... 

... 

Ditto 

1 

1830 


) 




Dumarkunda 

... 

f Ditto 
t Pit 
('Under 

1 

1 

] 1858 • 

1859 



• 2,80,000 

2,31,099 

2,36,223 

DcoU 


cut 

i Quarry 

} ^ 



J 




Kasta 

(1) 

fUndcr 
.J out 

C Quarries 

} * 

1855 

90,000 

60,000 

38,892 



Dltirt 

(2) 


1 

1849 

48, ’(.kx) 

80,000 

80,000 

80,278 

74,814 

IIurrlnslnKab 

QarricB 

2 

1864-56 






Pomunpur ... 


^ Under 
•< cut 

1 ^ 

1860 



2,343 



Surfiabad 
Panchbyn6 ... 

... 

(.Ditto 

Ditto 

Ditto 

n 

1 

3859 

1857 

36,000 

• 'eo.tioo 

75,517 

14,000 



Ghatchowra 


Quarry 

1 

1868 

8,0(K) 





Domunpur ... 
Oopikandiir . 
Oontioo 
Kuoudupabar 
Chllgo 


Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

1 

1 

2 

1 

1 

1859 

1866 

1858 

1858 

1868 

7,000 
*6, boo 

5,000 

30.000 

26.000 
lO.OtX) 
10.000 

8,000 

80,000 

1,000 

20,000 

1 63,936 

44,329 

Bonkljora ••• 

... 

( Under 
.{ cut 
( Ditto 
Quarry 

} ■ 

1868 

10,000 

46,000 

30,000 

J 


Bargo 

.M 

1 

1859 


6,000 




Teeeaphuli ... 

Ghutkum- 

Simldn 

**' 

('Under 

4 out 
(.Ditto 

Pit 

Quarry 

} == 

1 

1 

1860 

1850 

1860 

1,00,000 

1,60,000 

3,10,000 

60,000 

8,000 




Lohundla ... 

... 

Drift 

/■Under 

1 

1869 

1867 

1858 



86,000 



Hurrah 


/ cut 
(Quarries 

^ • 

} 

4,20,000 

r.00,000 

{ ...... 


Bbrah ... 


Ditto 

1 
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slaiisHas q/ mei/wd of workift^, ouUtnrn of Coah (continued.) 


Maukds sob the Ybiks 


lBd3. 


1,53,113 


72,450 

5,28,842 

2,98,748 


4.96,937 


800 


1804. 


27.150 

1,85,499 

2,17,968 


1,70,654 

2.21/M)2 

2,27,910 


1866. 


2,20,326 


31,767 

67,112 

6.418 

1,63,468 

1,96,438 

70,770 


78,490 

1,20,710 

1,11,338 

2,89,012 




1 18.H.P. 
1 18 
m 


L 




1 16 

2 9 
20 


II 

1 12 H. P. 


I 10.H.P.1 
1 12 „ 


12 
12 
6 
10 
} 104 

12| 

18| 


10 


33 


3 

7”&‘3 


10 
3 to 9 


All 

All 

All 

All 

All 

All 

All 
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Lint of the Collieries wofied in India during the yean 1858-1866, with 
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APPENDIX T. 

REPORT ON THE COAL AND IRON DISTRICTS OP BENGAL. 

From David Smith, Esq., GorerwMnt Iron and Coal Viewer, to tie Secretary to tie 
Qavemment of India Fvblie Worke Department, — Dated Namee Tal, 2ni2 
July 1856. 

I have the honor to submit herewith my report on my investiga- 
tions of the districts visited by me in Bengal during the past season, 
and hope the observations I have made on the minerals and the other 
matter connected may be approved of. 


Beport by David Smith, Esq., Q-overnment Iran a<7id Coal Viewer^ dated *SOth 

June 1856. 

In accordance with the instructions given me by Lieutenant Colonel 
W. E. Baker, Secretary to the Government of India Public Works 
Department, dated 9th November 1855, I proceeded, as soon after the 
receipt of the same as 1 could complete the necessary arrangements 
to examine the several mineral districts assigned me. 

I commenced my investigations in the Damoodah Valley, and with 
the view to acquaint myself with the general features of the country, 
did not at first confine my attention to any one particular locality, 
making as extensive a tour over the whole as I could, visiting the 
collieries from Raneegunge to Chenacoory and Chaunch on my way. 

As no doubt can exist that the supply of coal to be obtained from 
the extensive field of the Damoodah Valley is almost without limit and 
inexhaustible, and as, besides, its features and general conditions are so 
well known from reports already published and by the developments at 
the many collieries in operation, it would be superfluous for me to offer 
observations in regard thereto. The quality of the coal has been tested 
for a variety of purposes, so that its capabilities thus far are well under- 
stood. I was interested to learn whether it be suited for the manufac- 
ture of iron on the European system. 

My attention was therefore directed to this point, and after the 
best consideration I could devote to it, I came to the conclusion that, 
although inferior to the English and Welsh coals, it is a safe fuel for 
reduction of ores in blast furnaces with the aid of hot Blast. With the 
lange” of the Raneegunge seam, an imperfect coke may be produced, 
but from the great amount of “ wastage'^ or bad yield in the operation, 
it would be too costly a fuel for profitable application. It would conse- 
quently have to be introduced in its raw or natural condition, in which 
form, with the blast heated to 600 degrees fahrenheit, a temperature 
easily obtained, I should apprehend no danger for a result satisfactory, 
so far as concerned the quantity of pig or crude iron produced. 

The ftiel is a most important element in the working a 
blast furnace. This is illustrated more clearly in the iron districts 
of Wales than in either Staffordshire or Scotland, inasmuch as in 
the two latter the coal ‘ throughout is of nearly uniform quality, 
whereas in the former there are three distinct tinds of coal used for 



( 75 ) 


the manufacture. On the eastern end of Glamorganshire and extend- 
ing into the adjoining country of Monmogth, the coal is higWy 
bituminous, very durable, ^^rfonhing a high duty, or in technical 
terms, capable of bearing a neavy pillar of^last, and carrying a heavy 
burthen of ore; that is, a given quantity of coal will reduce an 
unusually large proportion of ore. In this district it is common for one 
furnace, with hot blast, to turn out 160 to 180, and even 200 tons of 
pig iron in a week qf seven days. Of course the iron is of low quality, 
but nevertheless it is all worked up into rails and merchant bars. 
Westward from the locality now referred to, and near the centre of 
Glamorganshire, a coal of a totally different character is found, havihg 
no bitumen whatever : it burns freely, with abundance of flame, but 
no smoke ; this is the well known steam coal” of Merthyr-Tydvil and 
AV)udare. In this locality are also important iron works dependent on 
the coal now described,. a fuel peculiarly pure, although incapable of 
performing equal duty in the blast furnace to that worked to the east- 
ward. The difference in the produce is very great, for with furnaces of 
equal size and the aid of hot blast and iron ore of equal, if not superior, 
quality, the “make” per week in this district will not average more than 
100 tons,*a great falling off when compared with the produce of the 
Monmouthshire furnaces and those established at the bituminous coal 
field of the South Wales Basin. 

The third description of coal u5ed in Wales for the manufacture 
of iron, is the anthracite or stone coal, found still further to the west- 
Avard, extending through Caermartlienshire into Pembrokeshire. An- 
thracite coal is hard and dense, the fracture brilliant ; it is a refractory 
fuel difficult for that reason to deal with ; but when fairly ignited, 
gives great heat and is very durable : it bums without smoke or flame. 
Many attempts were made, commencing as far back as forty years ago, 
to apply this coal to the reduction of the ores in the districts, but uni- 
formly without success, till the iron-making community were startled 
by the Scotch iron-masters, who, by simply heating the air before its 
introduction to their furnaces, quite quadrupled the make. 

The wonderful effects produced suggested to the mind of a spirited 
proprietor of iron furnaces, situated in the anthracite districts, but 
worked with bituminous coal imported, the possibility of using this 
hitherto condemned fuel by aid of the 'then new application. After 
encountering and overcoming many and unexpected obstacles, by altering 
the aize and form of his furnaces, and hy the erection of an efficient 
heating apparatus for the air, his energy and perseverance conquered, 
and he was'fully rewarded for his expenses and trouble by complete 
success ; the fuel till then looked upon as utterly intractable, is now 
used with the same facility and certainty as the others. 

The coal worked at the several collieries in the neighbourhood of 
Bai^eegunge is of a very peculiar kind, the seam being composed of the 
thr^ qualities referred to-— bituminous, free-burning or steam cool, and 
anthracite, in repeatedly alternating thin layers. In this respect it ia 
different to any seam that has come under , my observation at home ; 
nevertheless it ignites readily, burns freely, and although not so durable 
as the best of the Welsh and English coals, gives out a great amount 
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of heat. After mature consideration, I ana led to the conclusion, which 
I feel 1 can state with much confidence, that this eoal would be found 
very manageable in the blast furnace under the conditions I have al- 
ready stated ; and that wilh a properly constructed furnace, efficient 
•blast power and heating apparattia, a weekly produce of from 65 to 70 
tons might safely be csdculated on, with no other ores than those to be 
obtained from the neighbourhood, and of a quality well suited for rail- 
way and merchant bars for all ordinary purposes, for the several pro- 
cesses at the forge and mill, the coal is admirably adapted, inasmuch as 
for each the great essentials are a fuel that bums freely and with a 
clear flame — characteristics possessed by this coal. 

T do not think I can profitably add further observations in regard 
to the coal ; I tlierefore proceed to detail ray investigations of the iron 
ore fields. I will first remark on a somewhat peculiar kind of iron ore 
distributed pretty well all over the surface covering the coal. It has 
been very properly designated ferruginous gravel, a term which conveys 
a correct description of its appearance ; it is argillaceotis, and singular 
enough, is preciselylike the ore used in France, on which the iron works 
in llie neighbourhood of Boulogne and others to the south are entirely 
dependent. In France it lies near the surface, the covering generally 
not exceeding 3 or 4 feet, being found in beds” or rather '‘lodes, for 
they are not continuous, varying in depth from 3 feet to 12 and even 
1 5 feet. During my survey in this country, I have not met with similar 
deposits of this ore in more than two or three places, and there the 
thickness did not exceed 3 feet ; hut that it is to be obtained in con- 
siderable quantity is shown by the large heaps collected for the repair 
of so many miles of the Grand Trunk Road. It is a valuable ore and 
would bo advantageously used with the other clay ores of the districts 
in the manufacture of iron, a purpose to which it would be more 
properly applied than to its present uses. It is to be hoped that 
the (lay is not distant when this ore will be too fully appreciated to 
admit of its use as a material for making and mending roads. 

The iron ore field of Barrool is situatdd about 8 miles to the north 
of Raneegunge, and was the first, the investigation of which occupied 
my attention. In styling it " Barrool/' 1 do not mean that the district 
examined is comprised within its limits, properly speaking ; for Barrool, 
like other localities in the neighbourhood, is a village with a certain 
amount of land attached. The fact of its being perhaps rather more 
important and better known than any other induces me to adopt it for 
convenience, tlu^reby avoiding the repeated intr<!>dnction of names of 
places known only to those living on the spot ; therefore, by giving the 
title of Barrool to this field, I wish to be understood as referring to a 
tract of country bounded as follows ; — 

Chooroolia on the north, approaching the Adjie River ; Jamsol, 
east ; Sottoor, west and south, to within hmf a mile or thereabouts of 
the village of Riypore ; the extent from north to south being 4 miles 
and from east td west nearly 5 miles. The southern boundary ap- 
proaching the village of B^pore is distinctly defined by a sudden and 
abrupt alteration ox the angle of inclination in the strata. I do pot 
mean that the dii0e^ii&n of the '‘ dip" is changed, but that from being 
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comparatively flat, the inclination at this point sniWonly assumes a vei'y 
steep angle, a feature which holds its course froin east to west across the 
entire field and beyond its limits. To this circumstance is due the 
appearance of the icon ore at Bairool, as but from the “ up-boaving” 
described, the coal measures would have Iveld their course to the north 
with the same easy rise, and thus have occupied the ground at Barrool, 
where now are presented the deejfly (geologically) underlying seams of 
iron ore. 

Traversing the tract in question and going northward, the first 
indication of iron ore observed is from the surface being thickly strewn 
witli lumps of it. A section, not a deep one, of the iron bearing strata, 
is exposed in a stream or rivuiet less than half a mile to the west of the 
viUage of Barrool, where are shown two seams of ore, tl>e upper 8 inches, 
and the lower 9 inches thick, with a course of nodular ore averaging 
3 inches — ^these I traced for a considerable distance down the stream 
towards the north-east. I found the same near to Jamsol, the extreme 
eastern boundary of my search ; and afterwards in the west, not far from 
Sottoor; these seams have likewise been exposed at a variety of 
intermediate places, by the operations of the Natives digging tanks'and 
shallow wells. In all and every one the ore was found, so I had 
no difficulty in feeling satisfied of its extending over the whole of the 
tract of country comprised within the limits of the boundary I have set 
down. 

These seams alone would not be of sufficient importance to warrant 
mining operations ; I consequently applied for and obtained the sanction 
of Government to sink a trail shaft. 

The site fixed for this shaft is on the bank of the small stream 
already referred to, about half a mile to tlie west of the Barrool village. 
While 1 remained in the neighbourhood, it was sunk to a depth of 32 feet, 
intersecting to that depth four seams of iron ore of the aggregate thick- 
ness of 18 inches, which, with the seams before known, makes a total of 
38 inches of clay iron ore of ^ery superior quality. In addition to these, 
a vein of carboniferous iron ore, known at home as hlack-band,” was 
passed through 3 feet 6 inches thick ; it is not by a great deal so rich 
an iron as the Scotch black-band, as I estimate it to yield no more than 
from 20 to 23 per cent, in its raw state, ’but when calcined, a process 
■which this ore, as well as all the clay ores found here, must go through 
before introduction to the blast furnace, I believe it will yield over 
40 per cent, of iron. It is not all equally good, the lower 2 feet of the 
seam being the best. The great advantage of these ores (black-baiid) is 
the comparatively small cost at which they are worked, and the greater 
fusibility. Mixed in fair proportion with the clay ores, the process of 
smelting is facilitated, increasing con.sequently the ” make.” 

When the trail shaft had reached the depth given, 32 feet, I was 
ordered to proceed to the other districts assigned for examination, and 
to place the pit under superintendence during my absence, as I should 
be at too great a distance to exercise supervision oyer it. Mr. H. Biddle, 
of Raneegunge, was good enough, on my applitation to him, sanctioned 
by Government, to undertake the charge. Under his supenutendeiice 
the pit has been continued to a depth, as reported to me by Mr. Biddle, 
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of 51 feet 11 inches; another seam of ore, 2 feet 4 inches, and by 
analysis containing 42 per cent, of iron, being discovered ; so that in a 
shallow section of 52 feet, we have 38 inches in separate beds of ejtcellent 
clay iron ore and 52 inches of carboniferous or black-band iron ore. I 
do not now take into account the upper and inferior portion of the first 
seam of black -band met with. . 

No doubt can exist that where the upper beds lie, those below as 
found in the pit will be found co-extensive. It follows, as a matter 
of course, all the beds of ore discovered, as above described, both 
aigillaceous and carboniferous, must extend under the whole of the wide 
field now under notice, affording a supply of ore almost inconceivable in 
quantity. 

The clay ores, 38 inches thick, would give rather more than 1 ton 
of each superficial yard of surface, and the carbon ifemus, 52 inches thick, 
at least 1^ ton under a like space. Now, taking only 4,000 yards to the 
acre, allowing the 840 yards a most liberal allowance to go for loss and 
wastage in working, and for some portions of the field blank, as happens 
in ail, we have, as the produce of one acre, 4,000 tons of the first and 
6,000 tons of the second, equal to 10,000 tons of ore, and per square 
mile 6,400,000 tons. 

Assuming 4 tons of ore to be required to make 1 ton of pig iron, 
a larger quantity than would bo used (but I wish the statement to be 
over rather than under), as 3J tons would be a fair quantity to calculate, 
the ore to be obtained from each square mile shows a product in pig 
iron of no less than 1,600,000 tons, equal to the make of eight furnaces, 
at 70 tons per .week for a period, in round numbers, of rather more than 
fifty-nine yea.rs, 

I believe an opinion is prevalent in this country, that beds of ore 
varying from 3 to 8 or 9 inches thick cannot he profitably worked from 
the amount of labour required to make '^head room” for the raiti^r by 
removing so much of the unproductive shales as would enable him to 
carry on his operations for the extraction of the ore. Opposed to this 
is the fact, that all the iron works of Shropshire, Staffordshire, and 
Wales obtain their supply of what is termed Native ores from similar 
beds. It would certainly not pay so to operate on one thin seam, but 
when three or four of an aggregate thickness of from 15 to 18 inches 
are associated in the same range, it is found to answer well. The miners 
of the country would have no greater difficulty to contend with to 
penetrate the strata containing the ore than they have in driving 
passages through the coal seams, for the shales holding the iron ore are 
soft aod easily worked — undoubtedly the one would cost more per ton 
than the coal that happens everywhere almost without exception. It 
is by comparison only that a conclusion of high or low cost is to 
be arrived at. At the present time the ores of Staffordshire do 
not cost less than 20 per ton, the average of Wales will be 13 : compared 
with such prices, the ores of Barrool would stand very low. Taking 
a working over a series of years, for at the earljr operations the cost 
would be less, those oreS would not, in my opinion, exceed s. This 
would be due to the cheapness of labour and the facilities offered to 
mining operations in this distuct. 
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The freqnont nndulat.ionfl of the surface present opportunities for 
mining by ''patch'* or open work, a very ready mode, and whan prac- 
ticable, always adopted in preference to the more costly system of pits 
and adits. Skilled miners are not required for that system of work, 
and another advantage is that all the ore is got out, whereas in under- 
ground mining, a portion must be left to form the sides of the passages 
and to support the roof. , ^ 

Supposing no other seams and beds of ore to exist under the lands 
of Barrool and these adjoining than have been already discovered, it is, 
as it then would stand, a valuable iron ore field ; but the great probabi- 
lity is, that if the search be prosecuted beyond the present sup^erficial 
depth, additional deposits will be found. I do not recommend Uovern- 
ment to continue the search any further, enough has been done to show 
the existence of ore in abundance ;* the further development may now 
be left to private enterprise. 

The Taldanga Iron Ore Field. — The tract of country of most, 
indeed the only one of importance in this neighbourhood as iron ore 
bearing, lies^on the east of the Bardkar River. 

Between the 146th and 1 48th mile-stones on the Grand Trunk 
Road, thi'ee or four seams of ore are exposed ; the section being present- 
ed in the water-courses, running southerly to the Bar^-kar. Through 
these I traced the ore to near the river, where they are lost by a depres- 
sion, but as the dip of the strata is only equal to the fall of the surface, 
new ground is not seen. The lowermost bed of ore at the Grand Trunk 
Road continues the lowest all the way down the bed of the brook ; 
the scouring of the water being further resisted by the increased hard- 
ness' of the shale beds. 

In extent to the north of the Grand Trunk Road it reaches about 
two miles, when it is interrupted by very disturbed ground. In width 
from east to west it is rather more than a mile. 

. . . ■' . 

Within these limits the strata lies with the utmost regularity, pre- 
serving a uniform '' dip.^^ Four beds of clay ore only are to be seen 
here, in quality very good. Wishing to satisfy myself what was below, 
I commenced a trial pit here also close by , the Grand Trunk Road, near 
the 147tb mile-stone. I had the greatest difficulty to obtain workmen 
at all equal to sink the shaft ; the best I got were no better than ordi- 
nary coolies ; so the progress of the pit was very slow. When I left 
the neighboqrhood to proceed onward with my survey, 11 feet had only 
been accomplished, the whole depth being through black mine shale. 
Mr. Bkldle kindly undertook the prosecution of this pit as well as the 
one at Barrool, butT fear, as he has not noticed it in either of his letters 
to me, its distance from him and his many other engagements prevented 
his ^vipg attention to it j consequently I have no further information 
to give in rejfard to this district, and whether it be a valuable field or 
not must for the present be shrouded^in doubt. 

On the western side of the Barikar, about* rhile from the river, 
is another small field of iron-stone, but so limited in extent, and sur- 
rounded by disturbed and broken strata, as to be unworthy of notice. 
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The Native smelters on the banks of the Bar^kar, about 4 miles 
distant, obtain their supjiiy of ore from this spot, a thin ^eam being 
found at a depth oC about 3 feet. 

The coal found in the immediate neighbourhood is of inferior 
quality. 

From Taldanga I proceeded on my way to Palamow, stopping at 
the Filcooree bungalow to visit Jurrhiah, a mineral district about 8 or 
9 miles distant to the south. 

The indications presented hero were far from encouraging. The 
strata are very disturbed, with every appearance of an nnimportant 
deposit of ore ; thus, as no inducement was offered to a prolonged stay, 
I went on, arriving at Shergotty on Jbhe 10th February, where I was 
detained waiting for my tents and baggage till the 19th ; thirteen 
days having been consumed by the hackeries on the march up from 
Taldanga. Immediately on their arrival, I started for Palarnow by way 
of Nourangabad, arriving on the 2*ird, and at once commenced my 
investigations of the Rajarah coal-field. 

This property is owned by the Bengal Coal Company, who arc 
actively prosecuting minings on a seam said to be 11 feet thick : to the 
eastward it extends for about, miles: ne^r the extremity in this 
direction a vein is being worked on the outcrop, not by shaft, but by 
patch"’ or open work. 

Near to the centre of the field from east to west, a very fine sliaft 
is being sunk by the proprietors, and the energy and enterprize exhibited 
merit a successful issue. 

Further to the west, and for some distance to the south from the 
new shaft, faults and dislocations arc somewhat frequent, but to the 
CJist such interruptions, although not entirely absent, are not by a great 
deal so serious. The strength, the main^ dependence of the field, lies 
in this direction. 

The coal now worked at Rajarah is different in quality to that 
of the Damoodah ; it leave.s a very red ash and does not burn so freely, 
but is similar to it in one characteristic, viz., it will not coke. 

From Rajarah I went south travelling over the coal measures to 
the Manut River, a tributary of the Coyle, near the junction with 
which on the south bank a crop is exposed of a vein 6 feet thick, with 
sandstone covering. To the ea.st from here the coal measures extend 
over a wide tract, but on the west are cut out by a fault before reaching 
the Coyle. The coal here presented is not good, having a very large 
amount of eartliy matter. 

Proceeding south beyond the Manut, the coal measures are found 
to extend for 3 miles further, where they are again interrupted by an 
up-throw fault bringing up the Ibwer strata, lying perpendicular, and 
so continuing to the village of Shahpore on the south bank of the 
Coyle, which here abandons its course of north and south, taking a direc^ 
lion east and west. 
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■ Tlie same condition is maintained along the country by Clurreporc 
and Chandoo and through the Hill Pass to Ohungha. Hero I again, 
-crossed the Coyle, still preserving a direction south for about 6 miles, 
■when the coal measufes again appear : and in the Dearee Nudee at the 
foot of a hill named Chenra, I found a vein of coal 2 feet 2 inches thick, 
of veiy inferior quality. The strata here have a dip*' to the west, 
which is unusual, and may be taken to indicate a serious disturbance in 
this coal-field. 

It is „ difficult of access and the population is scant, altogether in- 
adequate to supply labour such as would be demanded if calUerics were 
estaolished ; but supposing labour existed in the neighbourhood, or could 
be imported into it, the bad quality of the coal, with the heavy charge 
on the transport to a market, deprive tliis locality of all chance of 
successful competition with others mere favorably circumstanced. 

The advanced period of the season at which I found myself here, 
approaching the end of March, the daily increasing power of the sun, 
the great heat in the narrow jungly valleys, and my health failing, 
compelled me to relinquish ray intention of a more extended search. 

I returned by Chittra and Oolman, villages lying much to the 
west of the route I followed on my way out. Iron ore was reportctl 
in great abundance — my inducement for taking this road. I found 
none, however, till I reached the village of Adur, near which is a very 

{ )artial deposit of magnetic ore of the very richest quality, but so 
irnited in quantity as to be of no importance. 

The examination of these two coal-fields of Palamow, that of 
Kajarah, and the second to the south, terminated my Ksurvey for tho 
past season. No features are there presented at all favorable to tho 
establishment of iron works, but the contrary ; for failure only, with 
tho attendant disappointment and loss of capital, would result from 
an attempt to introduce the manufacture into districts, unprovided as 
these are with the requisite elements, and otherwise unprepared for 
tho reception of a manufacture of so important a character. 

Having thus to the best of my power recorded all that occurred 
to me worthy of notice in regard to the mineral districts I have visited, 
I venture to offer a few general observations on the manutactuie of 
iron and the chances of success that may*be calculated on as attending 
its introduction to this country. 

The great and incalculable benefits to result from it to India are 
so evident and palpable as to need scarcely so much as oven a passing 
remark. The formation of railways, now become essential to the well- 
being and progress of all countries, is specially re<iuired for the 
development of the vast resources of India, at present lying dormant 
and unprofitable, or only to a very limited degree productive — a 
lamentable and much-to-be-deplored condition, due, it may be said, 
almost entirely to the absence of an easy, cheap, and rapid system 
of inter-communicaiion. It is undoubtedly true, that any amount of 
iron may be secured in Great Britain, no matter what the form desired, 
whether in the ordinary one of merchant bars or that of raik; but 
there has to be contended with the admitted difficulty of conveyance 
out, not governed so much by the cost as by the impossibility to obtain 

L 
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adequate freiglitage, thus causing delay in the progress of the work, 
not detrimental alone to the interests of the railways now in course 
of formation, but to that of the country at largo. These, however, 
are considerations not to be expected to enter into the feelings of 
individual capitalists disposed to embark on such an investment; they 
will naturally look for a return for their capital, risk, and trouble as 
the inducement. 

The erection of iron works under the most favorable cirenm- 
slances is not to be entered on lightly. If thia be true in re^rd to 
the speculation in England and Wales, it applies with especisd force 
to India. 

The management of the first process of the manufacture, that 
of the blast furnace, is not by any *means so simple as I know many 
persons not conversant with it arc given to suppose. To such it may 
certainly appear a very ordinary operation, and easy of accomplishment, 
to fill a large furnace with coal, iron ore and limestone, liglit the fire, 
and introduce a strong current of air to keep it up. When dealt with 
in practice, however, it is a process found to require the watchful super- 
vision of an experienced overlooker, and the unremitting atterftion of 
skilled workmen. Carelessness in not putting in the proportion of 
each material as ordered, disregard of the twyers (the orifices through 
whicli the blast operates), neglecting to keep the crucible and other 
parts of the furnace within reach of the tools used clear and free by 
properly working it,'' as the term is, are each and all causes of dis- 
arrangement and consequently of loss, commonly resulting in tl)o total 
stoppage of the snjelting, and it must not be forgotten that this caare 
and watchfulness is required equally by night and by day. 

The same observations will apply to the several processes of pud- 
dling, balling or retreating, and rolling for the reduction of the pig or 
cru(le lion into malleable at the forge and mill : experienced superin- 
tendence and trained labor must be had for each. 

• 

Now supposing iron works established in India, I do not mean by 
the above remarks to convey that I believe it essential or necessary for 
all tlie workmen to be Europeans. Such a conclusion, if agreed in, 
would at once prohibit any attempt. What is meant is, that to avoid 
certain failure, a few good European workmen should be employed for 
each department, by whom the Natives might, if capable, be practised 
and trained each to his re8pecti\e branch. 

The manufacture of iron is somewhat difficult and complicated. 
Its introduction into India, where it is so little understood practically, 
where it may be looked on as a new one, would inevitably be attended 
with many obstacles iind difficulties. Most of them are doubtless to 
be overcome by ordinary perseverance and energy if directed by 
experience. 

Some two or three, at an early period of my investigation, were 
presented to my mind aA being of the most importance ; of these I 
have never lost sight, keeping them always present and testing their 
value as ulten as I had opportunity. 
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The ffipst then is the climate. Is it possible for any class of meir, 
Natives of the plains of India or others, to endure, in addition to the 
enervating heat of the sun during the hot weather season, considerable 
physical exertioo before intensefy-lieatocf furnaces? Having had ex- 
perience of the plains till the middle of May, I confess to a* grave doubt, 
whether it is possiWe, On this point I have s<higbt the opinions of 
men long resident in India, whose experience is couseuiiontly entitled 
to much weight Most of them have spoken confidently that the 
Natives can bear any amount of heat arising from suu and furnaces 
combined ’ As proof, the engine stokers (Malays generally*) of the 
steamers in the Red Sea were instanced. On my way out to India 
while in those latitudes, I more than once went down to the engine- 
room. The heat in front of the boilers was certainly more than an 
European could long bear, but ^either do the Malay stokers stand long 
in it — their work is <loue by short, starts, after which tlicy invai iably 
retire under the cooling influence of the “ wind-sails,^’ contrivances that 
cannot be adapted to the cast-houses of blast furnaces or to mills. The 
work of these so engaged is not continuous and incessant, although of 
longer duration than the intervals of engine tokers and much heavier 
weights have to be bandied. 

The next thing to be noticed, as having a decided importance to 
any mind, is the pliysical capability^ of the Natives. That they are 
clever manipulators I know, having witnessed the perfection of their 
skill in cutting the dies’' and general lathe-work at the Mint at 
Calcutta, where I also saw copper rolled into sheets with equal facility as 
if performed by the best ETirojx^an workmen. No doubt therefore can 
remain, if the Natives liave the strength, they would quickly acfjiiiro the 
skill, necessaiy for all the operations in tlic manufacture of iron from 
the blast furnace, the most simple, through the forgo and mill. In 
offering the foregoing observations in these two points, I do not pretend 
to give a decided opinion on either; the Natives may be able to endure 
all the heat tfiey will be subjected to, and possess the required strength 
to accomplisli “puddling” and rolling heavy lumps of highly heated iron, 
but what I do feel certain of is, that those Natives wIjo engage on tljo 
occupation must entirely change their hahits and condition ; the dress of 
the European must be adopted, thick shoes and stout flannel clothing ; 
without such protection they would qiwckly be beaten ; they must eat 
more nourishing food than they now do, and give up their {M)ojas and 
holidays of a week or fortniglit’s duration. Can they be brought to 
accommodate themselves to such a total, so radical a change in their 
habits, is a question deserving muclx consideration. It is what I cannot 
determine, for I have not sufficient experience of their feelings and pre- 
judices to know to what extent they may be overcome or removed. 

It has been suggested to me that Seedoes and Chinamen 
could be imported, the former described as able-bodied, high-spirited 
men ; if they are to be had, it would certainly be most desirable, 
as it appears to me, for I confess to an opinion not by any moans 
favorable to Bengalees as being suited for work so arduous, High 
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pay, as I bolieve, xroxild not instil into their minds energy anW amWtion, 
nor be a temptation to tbem to throw off that listlossness, apathy and 
lethai-gy fatal to their advancement and improvement ; their want® are 
too few and too easily supplied to offer an inducement to them to enter 
on a new ocoupatiou, demanding, what they have never yet exercised, 
the utmost of their physical powers for accomplishment. 

In reverting to this part of the subject, the establishment of iron 
works in India, my mind is entirely directed to the districts of 
Raneegunge and Barrool, the one containing coal, the other iron oi'e, in 
wiiat may be spoken of as inexhaustible abundance. 

This is the only locality I have visited presenting chances of a 
successful issue. The working population is trained and disciplined, and 
would be readily available for the minor and less important clomauds of 
iron works, having besides the great advantage of absolute connection 
with the railroad. 

All these are features much in favor of this locality, but a serious 
drawback, of greatly too important a nature to be passed without notice, 
is tlic almost entire absence of fluxX.*’ 

Kunkur lime is distributed, in often reciirring patches, over the 
sui-face hero, as it is everywhere in the plains, but in quantity so deficient, 
so far as my anxious observation led me to decide, as to be altogether 
unreliable as the source for the su])ply of even one furnace. Limestone 
would, thevelbrc, have to bo imported in large quantities, still not to the 
full extent of flux required, for all the kunkur that could be obtained 
would, of course, be collected to go in diminution of the quantity used 
of the highly expensive article to be imported. 

This would be still further reduced by using over again the scoriae 
or cinders of the blast furnace. This is not a s|>eculative opinion, 
inasinucli as 1 have commonly applied the scoriae to the purpose of iron 
works at home. It is not there generally practised, from the trifling cost 
at which nearly all the woiHcs obtain a supply of limestone. Here, 
liowcver, it would be difierent. The imported flux, instead of being the 
clioapest, becomes the most costly material in the manufacture, and it 
cannot be unfair to assume that, when in practice, other means than these 
alluded to would be brought into use, by which the consumption of so 
costly an article might be greatly economized. 

The first attempt to establish the manufacture in India would most 
certainly be a spirited undertaking, and would most likely be looked 
upon by those entering in it as an experiment. It is, however, to be 
hoped, those who engage in the speculation will not treat it as “ experi- 
ments’* too commonly are, viz., by trying to produce satisfactory results 
from temporary, and therefore deficient, erections and patch-work contri- 
vances. Such a proceeding is to introduce at the commencement the 
elements of failure, in the end leaving all in as much doubt and uncer- 
tainty as surrounded the question before a large sura of money, so inju- 
diciously spent, had been wasted in its attempted solution, spreading 
abroad in addition the mischievous impression, to last, in all probability, 
over many years, that other attempts would be attended with like conse- 
quences, wncrcas, Iiad the spirit which prompted the undertaking not 
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shrunk frofn the somewhat larger figures demandeJ by the provision of 
efficient means, it is most likely a nucleus would be formed, round which 
would gradiially grow an establishment capable of meeting to an import- 
ant degree the requirements of the country, at some time returning fair 
remuneration for capital invested. 

Let the trial be conducted on as small a scale as practicable, that 
ccrtaiqlvjSE^^^ prudent, but even for that whatever buildings and 
saacitlnery be requisite, should be of the best construction. 

One furnace will suffice to solve the prevailing doubt in this country, 
whether it be possible to make pig or crude iron from its ores.* For 
myself, I may say I have not the shadow of a doubt of it. I know it 
can be done, to which I may add the established fact, that one furnace 
cannot be made to pay. The reasons are obvious ; additional furnaces 
can be erected at much less cost than the first, and the charges of 
management and general establishment bearing too heavy on one 
become comparatively light when distributed over the larger surface of 
increased “ make.” 

According to the view I take of it, a work only calculated to make 
pig iron would not answer, a market for it in that form not existing, as 
I lim informed, capable to absorb the make of one furnace. The 
manufacture must therefore he carried further into rnallcablo iron, mer- 
chant’s bars and rails, thus becoming a formidable matter, involving a 
heavy outlay, a circumstance, however, I expect, that would prove not 
to be an obstacle, if confidence were established in the investment. 

The question of cost and profit can only be determined by a com- 
parison with the cost at the iron works of England (and by England I 
meau the works generally of Great Britain). 

Although at so great a distance, these will prove formidable rivals 
for some time to the infant establishment out here. 

The Railway Companies and their Engineers in England have 
taken advantage of its immense producing jiGwcr, and consequent com- 
petition, to heat down prices, forcing the iron masters to the exercise of 
their ingenuity, to turn out a cheap rail. In this they succeeded by a 
clever contrivance, producing a rail, in external appearance perfect, but 
in reality composed of at least eight-tenths of the clioapest, and therefore 
worst, iron that could bo produced ; the consequence is — what was 
to he expected — renewal of the rails at a much earlier jKiriod than 
calculated on. 

As long as this system prevails of requiring cheap iron, it must 
operate against India, for no wider margin can be bad in favor of Indian 
profits than, is afforded by the expense of conveyance from England out. 
The cost of iron to be manufactured in India cannot, for years at all 
events, be less, or so low as in England, but this will be better seen in 
the. cost of Erigl isK iron and the estimate for that of India attached 
to thhi report. 

Thb' quality of the iron made here would undoubtedly be very 
superior tO’>;^bat now used in England for rails,, but whether the Directors 
and Engineers of Indian Railways would set a good example to those at 
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home by paying for quality, 1 cannot pretend to say. A feeling, I 
believe, is gaining ground among these gentlemen, that it will be better 
to have a stringent specification, paying a price enabling the iron masters 
to adhere to its stipulations. Once the new rule is adopted, Bail In- 
spectors may bo dispensed with, and India compete on more equal terms 
than she could do under existing circumstances, for the higher the price 
of English iron, the less interference will tliat of India meet with 
from it. 

An advantage to English iron masters likewise arises from the cir- 
cumstances of the fluctuations in the selling price being followed by a 
corresponding alteration in the rate of wages; thus, if the selling price 
be low, so also is the cost, a rule that cannot obtain place in India till 
the relative position of master and workmen be on the same footing as 
in England. . 

As a work on a very limited scale, the smallest that can be had can 
only answer one end. To test the value of the materials, it remains for 
me to state my idea of what should be the extent of establishment from 
which profit might be expected, while confiiiiug it within the narrow- 
est limits compatible with such a result. 

Thus then I lielieve no hope of profit can be entertained from a less 
establishment than two blast jUrniices, producing say 140 tons per week, 
with forge and mill power equal t^) the conversion of such quantity into 
malloable iron, leaving nearly 100 tons per week in this finished form 
to be disposed of. 

It is on this basis I shall found the calculations of cost of erection 
and the estimate of profits. 

Before coneludiug my observations, I would beg to suggest that, 
in the event of a work such as is proposed being comuieuced on, it 
should not lie hurried to completion ; such an end could only be obtained 
by increased heavy outlay, occasioned mainly by the extra number of 
European workinon that must be brought out. It will be more prudent 
to proceed gradually, expending time rather than money; but lest I 
should be niisiuidersiood, I do not contemplate more than two years as 
being required. While the furnaces are in course of erection, the 
machinery for the forge and mill could be ordered and sent out in parts, 
commencing with the '' puddling,” and so on through the several processes. 
By this aiTangeiucnt one department at a time only would occupy the 
attention of the manager, and be perfected or nearly so, before he would 
bo called on to engage in the succeeding one — an indisputable advantage 
when an operation requiring skilled hands has to be gone through with 
the aid of those untrained. 

I now proceed to give au estimate of the expense of erecting a 
work on the plan suggested, and as it appears to me the most convenient 
mode, shall open the outlay required for such an establishment in England, 
adding to that a percentage to meet the extra charges of transit to India 
and for fitting machinery, &c., after arrival. 

I do not include in my estimate the outlay for mining of coal and 
iron ore, that part of the expenditure at iron works at home constitutes 
a large, if not the largest, proportion of the capital invested ; and as 
there is nothing relative between the operations in the two countries, I 
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tliittk it best to omit any notice of it ; besides, it would be most difficult 
to give an estimate approaching the truth, from the conditions and 
circumstances guniroUiiig the sinking of shafts and driving adits being 
so various. 


Edimatcd EjrpcnMtnfe for an Iron JFork in Enffiand equal to a mekl^ 
make of 100 tom of finished iron. 


Two blast furnaces, witli hot air apparatus ... 
High pressure blast cugiue, with main blast 
pipes 

En^ne house 
Cast house 

Sheds at top of iurnaces, &c. 

Contingencies ... 


£ 5 . d, 

2,000 0 0 

2,300 0 0 
600 0 0 
300 0 0 
120 0 0 
200 0 0 


£ 6. d. 


6,520 0 0 


Cost of forge and mill. 


Machinery, including stcani engine 
Erecting ditto ditto 
8 puddling furnaces 
6 bailing or re -heating ditto 
Flooring plates, cast iron, say 
Hoofing and side walls 
Contingencies 


5,000 0 0 
800 0 0 
800 0 0 
500 0 0 
120 0 0 
230 0 0 
300 0 0 


Add for management for one year — 
General manager, per annum .«• 
Furnace ditto, ditto 
Forge and mill ditto, ditto 


400 0 0 
... 120 0 0 
... 200 0 0 


7,270 0 0 


720 0 0 






13,510 

0 

0 

Add for conveyance of machinery to India and 







for extra ex])enae of erecting one blast — 







Furnace engine 

2,300 

0 

0 




Forge and mill machinery 

5,300 

0 

0 





7,600 

0 

0 




At 30 per cent. 



... 

2,280 

0 

0 

Total cost of furnace and macliinery 




15,790 

0 

0 

Tq which must be added expense of Indla'^ 







management for two years, viz , : — 







Oenerai manager, per annum 

COO 

0 

0 




Furnace ditto ditto 

300 

0 

0 




Forge and mill ditto, ditto 

400 

0 

0 




— 



2,600 

0 

0 

Passage out ... ... 



••• 

300 

0 

0 

Forge and mill for European workmen as under : — 







On© founder ... 1 







Three puddlers ... f . 

Two roW-men ... p* 



... 

480 

0 

0 

Two bailers •..) 











19.170 

0 

0 

Deduct English mai^igement charged on 

erection 

... 

720 

0 

0 


18,450 0 a 
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jEstimaled coBt of rails ^ if imnvfadured in India. 

£ $. d, £ s. d. 


Cost of no iron.— Iron ore, 31 tons, cacb bs. 

Large coal, inclutUng consumption of engine 
and hot blast, 4 tons, at 4 
Limestone, 15 cwt., at 27 
Furnace wages ••• ••• 


3 0 16 # 

0 16 0 
1 0 0 
0 5 0 

2 17 3 


Puddled dabs. — Pig iron, 23 cwt., at 57-3 
Coal, 20 cwt.y each 4 
Wages ••• ••• 

Rolling .«* 


M. 3 5 10 

0 4 0 
0 8 0 
... 0 3 0 


4 0 10 


Rails.— Puddled bars, 21 J cwt., at 80a lOef.^ 
Coal, 15 cwt., at 4 
Bailers’ wages 
Rollers’ ditto 
Cutting and piling 
Mill engine and wages, including coal 
Sawing and straightening rails 
General labor and repairs 
Wear and tear of machinery ••• 


4 4 10 
0 3 0 
0 4 0 
0 5 0 
0 0 9 
0 3 0 
0 I 0 
0 2 6 
0 4 0 

6 8 1 


Esimated profits of the proposed Indian Iron Works, 

The selling price of rails at the present time in England may be 
taken at £8, tho freight to Calcutta would certainly be not less than 
20^. per ton, thus the rails will cost £9 per ton. 

The estimated cost of Indian-made rails comes out at £5-8-1 per 

ton, but I will take it at £5-10, showing tlius far a profit of £3-10 per 
ton ; and on the make of 100 tons per week, for say 4*5 weeks, a gross 
return on the year of £15^750. 

From this deductions must be made as under 

Gross return for the year ... ... £16,750 0 0 

Deduct interest on outlay say £19,000, at 10 
percent ... ... ... ... 1,900 0 0 

Ifitto on floating capital, say £6,000, at 5 per cent 260 0 0 

Management as stated ... ... ... 1,300 0 0 

And for incidental expenses, that cannot well be 
calculated, such as interests and discounts on 
tho trading, &c., say ... ... 1,000 0 0 

£4,450 0 0 

Profits at present prices ,,, £11,300 0 0 


But as the trade iu England is subject to so many fluctuations, and 
I do not believe the selling price ivill ever be much higher, if at all, 
than rules at this time, I will take the mean between the highest and 
lowest. 

If tho price at home ^ocs down to £G, it will be in Calcutta, i|E7, so 
the return in that event on the Indian manufacture will be only ^ per 
ton, or per auuutn 
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Tlie average between the higher and lower retdrn will be £ll,250, 
from which is to be deducted ,£4f,450, leaving the sum of £G,800 as the 
average profits on outlay and floating capibd after deducting interest 
on both. 

The average cost of rails in England at tho present lAte of wages 
will be as near as may be £5-5 per t6n at the shipping port, and sup-^ 
posing the details entered into, which I cannot conceive necessary, from 
the gross return at that cost would have to be deducted interest on out- 
lay and capital, as has been done in arriving at the probable return on 
tho Indian manufacture, with the difference, however, that at home the 
practice is to chtvrge only 5 per cent, as interest. 

In reference to my estimate of the cost of pig iron, I wish to explain 
in regard to the cost at which I calculated the limestone, that I adopted 
tho scale of Messrs. Williams and Oldham. I sought information for 
myself on this pointy but was unable to obtain any 1 could rely on. 

In offering the foregoing observations on the manufacture of iron 
in India, and in drawing out the estimates, I endeavoured to divest 
uiy mind, and I believe successfully, of all prejudices, or preconcoi vo<l 
ideas, and to avoid casting a high colour ou any point treated of. 

I feel the fullest confidence, assuifiiug the obstacles and difficulties 
I have dwelt upon not to be deserving of the weight I attach to them, 
and no one would l>e more gla<l than myself to know they are imaginary, 
that in the event of a trial in the scale, and under the tonditious I have 
tried to explain being made, a worse result than I have shown will not. 
be tlio conaequenCG. 

Ah yet it is all matter of opinion, and therefore subject to 
the expression of many doubts, and to be canvassed for, or against, 
according to the views taken. This uncertainty will ore long be cleare<i 
away, for I am justified in saying that the Tlengal Coal Company 
have determined to solve* tlic question, active preparations being 
now made by them to erect, without <leiay, a blast furnace on 
their property at Raneegunge. That will not, however, do more 
than determine the possibility to accomplish the first step, tho success 
attending which vvill, of course, govern the further jiro.sccution of the 
undertaking. All who have the welfare of India at heart will 
watch the progress with interest, and if not in positions to offer sub- 
stantial aid, will sincerely desire that result tending so materially to 
supply the great need of the country, easy and rapid communication, 
reducing days to hours for tlnjse wlio Lave to <;ross its wide plains and 
extending the field pf commercial enterprise by developing sources of 
wealth, unavailable alone from the want of access to the localities from 
which, under altered circumstances, it could be extracted. 
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It^om Lieut.- CoL&nel W. fi), Bakeb, Secrparp to the Govei^mnmt qf iTuHa Public 
Worhe DeparbrwtUt to Chemical EmmiTier to Government, —Dated Uh 
1866. 

I am directed to forward herewith, for analysis, two speci- 
mens of iron ore from a trial pit sunk at IB^neegunge, and to request 
that you will have the goodness to report the result of your analysis for 
the information of Oovernment. 


From P. N. Macnamaba, Esq., M. D., Chemical Examimer to Govemmmt, to 

Seoretaiy to the Government of India Public Works Department,— Daied ^tk 

August 1856. 

With reference to your letter of the 4th July, I have the 
honor to report upon the specimens of iron ore therewith sent. 

The specimens are impure carbonates of iron and resemble the 
black-bana ironstone of Great Britain. 

No. 5 contains 38*8 per cent, of metallic iron, of which about 31 
per cent, is present in the form of carbonate of the protoxide, the 
remainder of the iron exists in the ore as peroxide. 

No. 8 contains 40*5 per cent, of metallic iron, of which about 
33 per cent, is in the form of carbonate of the protoxide, the remainder 
in the state of peroxide. 

No. 5 contains 1013 per cent, of lime ; No. 8 very nearly the 
same proportion* 


APPENDIX II. 

REPOKT OF THE SIGUOWLEE AND KURHURBAREE COAL FIELDS. 


From David Smith, Esq., Government Iron and Coal Viawery to Secretary to 
the Government of India Public Works Department, — Dated Calcutta, \Mh 
April 1867. 

I have now .the honor to hand you my repoi't on the two 
districts — Sigrowlee and Kurhurbaree — visited in obedience to the orders 
forwarded to me during the past cold season. 

I left Nynee Tal on the Ist November to examine localities at the 
foot of the bills, as ordered by His Honor the Lieutenant-Governor 
of the NcMTth-West Provinces, going thenqe to Boorkee under like 
directiona Leaving Koorkee on the fulfilment of the purpose of my 
mission, I arriived at ilirzapore on the 6th of December, where 1 was 
detained till the 32th, before completing airangementa for conveyance. 
Having done so, I commjanced the journey to Si^owke on the evening 
of that day, and on the 18th crossed the Kymore Range by the Kawaiee 
Pass, where a fine bold section of red sandstone is presented ; the dip 
of the strata being at a very easy angle, south a little west fer two- 
thirds of the distance down to the plain of the valley of the Soane, 
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when it suddenly changes to a steep iocliuatian, preservings ^ however, 
the same direction, thus internipting the course of the bed of rook from 
occupying the valley below, where now in lieu is a rich and deep pluvial 
deposit, nighly cultivated, eKtendiog for nearly the whole distance, 
six miles from the foot of the Kawaiee Pass to the Soane Kivei>^fford- 
ing from the summit of the pass the pleasing prospect Of fertili^ and 
abundance — ^the more forcibly by contrast with the adjoining rough and 
barren range of mountains. 

Crossing the Soane to Chossun, on the south bank, the strata are 
found to be very shattered and contorted, limestone in masses being 
mixed with gneiss and granite,— a condition that is maintained along 
the deeply undulating country, nearly to Oobra, on the Rehund River— 
a distance of about 12 miles* 

• 

At Oobra, a change is effected by a remarkable dyke, holding a 
course north and south, composed of a conglomerate of iron-stained 
quartz, flint and sandstqnes of different degrees of hardness, most 
firmly cemented, forming a prominent feature, inasmuch as this extra- 
ordinary combination of materials — each foreign to the other — is elevated 
to pinnacles ranging from 1 00 to 4»00 feet in height. 

To the west of this dyke at Oobra, I found in the jungle not far 
from the river a considerable heap of iron slag that must have been 
deposited there long since, it being overgrown with grass* 

The slag heap being evidence of the proximity of iron ore, I endea- 
voured to ascend the adjoining hill in search of it ; but was forced to 
give up the attempt by tliick jungle and large blocks of stones strewn on 
the hill side. On returning to my tent, I sought information from the 
villagers, numl)ering five families, without success. They were ignorant 
of the existence of the slag heap, and had no knowledge that iron 
smelting had at any time been conducted there. 

The slag heap is, howe^r, sure proof that at one time iron was 
made at Oobra, the smelters being doubtless attracted by a near — 
although it does not follow important — deposit, the requirements of the 
Native furnaces being easily supplied from a very partial distribution 
of ore. 

At Oobra, the Rehund— a river of considerable width — is crossed 

on the way to Muggerdah, the features of the country being the same 

with a change in the strata to micaceous slates and shales intersected 

by seams of quartz frequently met with in masses. 

% 

Between Mug^rdah and Bilwadafa, another change occurs near to 
the ktter place. The slates are lost, and the ground occupied by a 
coarse stnttifled conglomerate^ approaching in appearance to milstone 
grit, iron-atained, the same being found nearly all the way to Ourwhar.* 
A little before reaching Gurwhar, the hilly character of country gradu- 
ally subsides to the plain of Sigrowlec, some 40 miles in width from 
east to west, and 35 miles in length to the south. The boundary on 
the three sides is a continuous motmtain range. 
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Passing Gurvvhar soilth towards Kotah, whon opposite the village 
of Ceirwah, in the closely adjacent hills to the west, is first shown the 
liglit grey soft sandstone I have always seen as the covering of the 
coals of India. From this |>oint Kotah is distant 6 miles to the south, 
and within half a mile of the boundary of Sbaipoor Sigrowlee. 

Near to Kotah, a mine has been opened and worked for some year^ 
although not extensively, on the only seam of coal as yet discovered in 
this field. When I was there, the mine was inundated, so I could not 
go in to see it. I employed men to sink a shaft on the vein, with tho 
view of satisfying mysolf by personal inspection of its thickness and 
general features ; but, after a week’s work, I was convinced it would 
require three weeks or a month to sink to the scam — a lodger time 
than I could afford to wait. I was?, therefore, obliged to he content 
with the following section of it, supplied me by Mr. Burke, the Superin- 
tendent of the colliery, and which I believe may be relied on as 
correct : — 

Section of Kotah vein Iclow smidsione coverhg. 


Lip;hl colored pl.istic (‘Iny . 
>Siindytoiio with hIiiIc, altcmatiuj; 
Olay Hlatc, micaceous 
Bituminous shale 

Coal 

Bituminous shale 
Coal ... 

Very hard sandstone, Kotah vein 

Coal 

Clay slate 

Coal shale ... ... 

Coal 


I 


Ft, 

1 

7 

0 

1 

1 

0 

1 

0 

1 

0 

0 

0 


Lu 

0 

0 
6 
0 
0 
8 
6 

1 
6 
6 
3 
9 


This section shows the vein at Kotah to be not favorable for work- 
ing, as the aggregate of tlic coal workable is but 4 feet, to obtain which 
the 10 feet of mixed ground lying immediately over it has to l)o 
removed, — an undue proportion of waste even when carried on by open 
patch-work, and much in excess to admit of fair profit in an under- 
ground worlring, where the spoil has to be wrought by a more expensive 
process, and nearly the whole of it conveyed out of the mine. As 
Mr. Burke assured me, it could not be made available as the roof of 
the mine, for, when tried, it quickly gave way, falling in masses, endan- 
gering the lives of the miners, some of whom were killed, and several 
seriously injured during the attempt, to save the heavy expense of its 
removal. 


Now, although the section given doubtless represents correctly the 
form and condition of the seam at tlie spot where it has been worked, 
I am of opinion that many localities much more favorable might have 
been fixed on in tho neighbourhood for opening a colliery tiian that 
selected for the Kotah mine. 

The form of the surface, as a rule, I do not mean without excep- 
tion, is indicative of what may bo expected under it ; undulations and 
depressions above^ have most commonly corresponding irregularities in 
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the strata below; and to the fact of the Kotah mine having boon 
opened in such a position (that is, in a hollow between hills), is due, I 
believe, the unfavorable features presented by the scam. 

I am confirmed in this view by tracing the saime vein into S^i- 
poor Sigrowlee, about six miles in a direction south^wefiit from Kotah, 
whore a section of it is exposed in the hill side at Toorah, about 150 
feet perpendicular above the plain, and nearly opposite the village of 
Nowah Nuggar. There the vein, in sound undisturbed ground, is 
nearly nine feet thick, of clean coal, with not more than a foot of black 
shale between it and the sandstone ; and if the coal was sought for at 
Kotah, in a like position, that is, under the hills and not in the hollows 
between them (for the dip’^ being northerly the coal at Kotah lies 
below the level of the plain) little doubt can exist the seam would then 
be found in one solid bed, and not divided into layers so unfavorably 
exhibited in the Kotah mine. 

At Kotah, the coal-field is al>out 1| mile in width, from east to 
west, that is, so much of it as lies within British Sigrowlea To the 
north it roaches to within two miles of Oondhee or about ten miles, and 
although^not free from faults and dislocations, some of them important, 
it would* be as a whole a valuable field if it had easy communication 
with a market ; the present heavy cost of transports seriously limiting 
the working; there being no means of conveyance save that afforded by 
pfick bullocks, each carrying three niaunds to Mirzaporo — a journey 
occupying about twenty days. 

In quality, the Kotah coal is good ; it burns freely, with a clear 
flame, leaving a white ash, but will not coke by the ordinary means. 
In a closed retort it may, like the coals of the Raneegunge district, be 
so converted ; but that is a mode that cannot be profitably adopted 
unless manufactories were established, requiring large and highly heated 
furnaces, the spare heat from which could easily be applied to the 
retorts. 

While staying at Kotah, I examined the coal-field into Rewah, 
going westward to Pudree, a distance of about 18 miles. The coal 
extends the whole way and beyond, but not in a continuous field ; it 
may bo more correctly described as a succession of basins, almost each 
undulation of the surface causing an intciTtiption. 

At Pudree a mine was in work, not by shaft bgt open patch, tb() 
coal being 21 feet in thickness, abruptly stopped to the north by the 
upheaving of the lower measures about 500 yards from the mine, 
this excessive depth of coal proving this to be in one of the basins 
spoken of. 

The Rajah of Rewah claims a right to the minerals in his territory, 
and I was informed is very jealous of Europeans having any settlement 
there, — a feeling that will prevent a renewal of the existing fehort 
license for working at pudree. 

This coal-field geologically is one, tho largest portion of it being 
held in the independent territory of Rewah ^ the next in extent being 
ID ShaipooT Sigrowlee, nwned by the Rajah of Sigrowlee, who, I was 
told; holds there a large tract of country comprising about 700 villages ; 
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tho tliird. and least section of it is within Britisli Sigrowlcc, likewise 
possessed by the same who has let the whole of this portion of 

the held to Messrs^ Hamilton and Co., of Mirzapore, under nn inter- 
mioable lease. 

My researches over this ground failed to discover deposits of iron 
ore of value. At Ning-gaee, in Kewahr-midway between Kotah and 
Pudree— I met with one smelter, be with hia family being the onlr 
residents, who snpplied hia solitary furnace with a very poor ore, highly 
siliceous, found in thin threads in the interstices of the rock close by, 
and picked out with much labor. In the mountain-streams flowing 
from Rewah into Sigrowlee, I picked up pieces of very rich ore, evi»- 
dently brought by the torrents during the rains from a long distance. 

I had a desire to cross the plain of Sigrowlee from Kotah to the 
bills on its eastern side, with the view to examine that lange ; but 
careful enquiry satisfied me the route was not practicable. The first 
6 miles over the plain would be easy enough ; but the remaining 3S 
miles or thereabouts is mostly jungle, intersected by deep ditches im- 
passable for hot^s and bullocks ; besides I should have had to carry 
with me a supply of provisions for several days, which I had not the 
means of doing. Being thus compelled to abandon my intention of 
returning by the eastern range of hills from Kotah, I left that place on 
the 6th January for Gurwhar, and the next day proceeded to Oondhee. 

About four miles south of Oondhee, and opposite to tho village of 
Ghursarcc, the strata in the bill bends down to the plain. A mile nearer 
Oondhee the path crosses tho Deuree Nuddee, whore the upper sand- 
stone covering of the coal is exposed, continuing with regularity for 
neariy another mile, when in the Deauhai Nuddee an upthrow from the 
plain to the north-west is distinctly shown entirely cutting out tho coal. 

The road from thence to Oondhee lies over the lower series, and 
continues into Rewah, the pass being through a remarkable, thoTigli 
not wide opening in the Bicherce hill, the high and perpendicular wails 
of gneiss having the appeai'ance of the worK of design, rather than what 
it is, an accidental rent fiom convulsion. 

Returning from Oondhee to Gurwhar, I proceeded eastward by way 
of Myree and Ballaree, the path lying through jungle. Gneiss and 
granite are tho only rocks exposed and much contorted, this continuing 
without change to Jhairoo. 

Nine miles north-west from Jhairoo is the village of Kirahee, an 
iron-making locality, there being fourteen smelting furnaces kept con- 
stantly at work, the ore for which is obtained from the little hill or 
knoll called Dhew Puckla, about three-fourths of a mile east of the 
village. 

The ore is of three kinds — one mioaewus, another siliceous, while 
the third and smallest portion of the deposit is argillaceous. 

This deposit lies perpendicular in width ten feet, confined by sides 
of hard micaceOEUs slate. The bed of ore is intersected by a seam of 
calcined quartz, one foot in thickness, the wh<^ bearing strong evidence 
of powerful igneous action, ^ 
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The Native smelters consumed 40 seers of ore to produce seven 
seers of crude iron — -an unusually large proportion even with their 
imperfect process ; but the ore is not rich, nor is it easily fusible. It is 
likewise, an insulated deposit^ not extending beyond the nanow limits of 
the knoll in which it is worked^ » 

The smelters told me they each pay to the ^seeldar of Doodhee one 
rupee and four annas per annum, for the right to work ore, and for the 
land occupied by their hats and furnaces, which they believe to bo a 
Government tax. 

From Jhairoo to Doodhee and over the Jlmrookar Pass to Rone, 
thence to Hurdee on the Soane, the features of the country are without 
change. With the exception of paitial cultivation in the immediate 
neigh^bourhood of the villages on the route, it is all jangle, the strata 
principally gneiss, with some granite in a very shattered and contorted 
condition. 

Although, for the reason given, I was unable to examine the range 
of mountaios foiming the eastern boundary of the Sigrowlee plain, 
from the southern extremity, I passed over a go6d portion of their 
length to •the north from Ballarec by Jhairoo, Doodhee and Rone, but 
did not meet with any indications that would induce mo to recommend 
a further search. It is possible other deposits of iron ore, such as that 
at Kirahee, may exist ; but I am of opinion none would be found 
possessing a commercial value. 

Having re-crossed the Soane on the Hth January, I lost no timo 
in proceeding to Mirzapore, where I arrived on the 20th of that month, 
marching from there to Monghyr, which I reached on the 18th 
February, remaining there two days, when I continued ray journey 
to Kurhurbaree by way of Corruckpore, Bitea and Chaki, reaching 
the village of Pachaurhra, two miles north-east of Kurhurbaree, on 
the 4th March. 

From Monghyr lo Pachaurhra, I did not meet with anything 
worthy of note. The stratans very disturbed and broken all the way, 
without a trace of minerals. 

On the 5th March, I commenced the examination of the Kurhur- 
baree coal-field, and found that village to ^be situated on the northern 
edge of it. About a quarter of a mile from the village, within the 
field, a shaft was sunk some years ago on a vein of coal seven feet 
thick. The shaft is full of water, but the coal in its thickness is seen 
at the mouth of the adit leading down to the shaft. 

A mile west from the shaft the Kankoo Nuddee is met with, 
the course being nearly north and south for half a mile, when it turns 
to the east. 

The strata exposed in the Nuddee for thus much of its length, is 
very undulating, the seam of coal being thereby repeatedly shown, 
with, of course, an alternately reversed dip and at a very steep augle. 

The direction of these undulations bebig south-east, runs 
quite through this part of the coal-field to the south of the dbaft, 
and woidd prove a positive bar to extended workings from the shafr 
in that direction. 
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Following the course of the Kankoo Nuddee, along that patt of it 
running eastward, the strata is found to become regular again; and at 
a spot known as Doomohanie Ghat a ttial pit was i^nk some years 
since by Dr. McClelland# where the coal was found to be of the 
thickness as at the shaft, namely, seven feet. This Nuddee is on the 
western and southern edge of this part of the fields a$ the coa} does 
not in either direction cross it. 

Continuing in the course of tlje brook still to the east, shortly 
after passing the Doomohanie GhS^t, the strata is again very disturbed 
from the village of Buckseedee to that of Bhunareedee, a distance of 
3 ^ mile. The ‘‘circumstance of the disturbance from here extending 
north across to Pachaurbra, led me at first to the conclusion that this 
coal-field was comprised within the limits indicated, from Kurhur- 
barce village west to Kankoo Nuddee one mile, south to Doomohanie 
Glifit on the same stream, mile, and cast to Bhunareedee, 2^ miles, 
in which case it would properly be designated the “ Kurhurbaree coal- 
field and had this been the whole of it, it could not be said to be a 
field of value, inasmuch as, besides the undulations spoken of in the 
strata as intersecting so wide a portion, there are as well several small 
fault and dislocations branching off on both sides, not easy to describe, 
but the effect of which would seriously interrupt the operations of 
the miner. 

It so happens, however, that as much of this section as is work- 
able, constitutes only a small and unimportant portion of the whole, 
for south of Bhunareedee, 1 mile, and near to the village of Koldeatli, 
the coal is seen in strata quite regular, so continuing under the village 
to the south as far as Ardonee, 34 miles, and eastward to Kumalgoor 
Nuddee and through the Lumkee Hill to Purtadeah, — a distance not 
less than 2 4 miles. Ardonee is tlic limit of it to the south, but cast 
it extends beyond Purtadeah, — how far I cannot say, as I could not 
work my way through the jungle. 

• 

The whole of this tract of land is free from faults or disturbances 
of any kind. The inclination of the strata is very easy, dipping nortli- 
w'est, and lies in every respect highly favorable for working. 

But here again is a property possessing within itself the elements 
in a liigh degree of economic value, unproductive by the absence of a 
cheap communication with a market for its produce. 

The small quantity of coal that was >vorked from the shaft at 
Kurhurbalee was conveyed by bullock hackeries to Sunoog-gurrah— a 
distance of more than 80 miles, over very bad roads, at a cost for car- 
riage alone of eight annas^ pc^ maund — a charge that gave no chance 
of successful compe>titionj\dtil^ coals brought up the Ganges. 

The a is different to any I have seen in India. 

It is well by the ordinary mode, and is therefore 

applicable for'^^a greater variety of purposes It likewise ignites 
readily, leaving- a comp^atively small amount of ash, of a light 
fawn color. ^ 
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Although this field, caupot be by a great deal so extensive as that 
of the Oamoothirh, the superior quality of the coah highly faYpr*- 
able con^iitioa ip which it lies, with tho importautjpirciimstance that 
the labor of 400' or 500 minors now resident ip the neighbourhood 
irmy be coimpanded, constitute it one well deserving the attention of 
mining spoculat<irs. All that is required is to remove the only dis- 
advantage t could discover^ by providing proper coitwnunlcation to 
transform the barren and almost poverty-striekea locality, to a state 
of prosperity. 

My attention in this district was also closely directed in search 
of iron ore, I only succeeded in meeting with one seam 4 inches thick, 
overlying the coal about 100 feet. 

At Kurhurbaree this seam i» worked', as also at Kumcrsala, near 
to the village of Koldcah by the snielteTs> ten in number, carrying on 
the operation at Bhunareedee. 

This ore is good in quality, and is continuous over the coal in the 
district wherever the surface is sufficiently elevated to receive it ; but 
in quantity much too limited to admit of a moment’s consideration as 
connected with iron smelting on the European system, 

The manufacture of iron is carried on extensively by the Natives 
in this district. Distributed among iho villages to the south and west 
of Kurhurbaree are 20G furnaces ; all with tlie exception of thcj few 
at Bhuoareedee to' tho east, supplied with a totally different Lind of ore 
fiom that found at Kurhurbaree. This ore is black and triturated, 
very rich, 18 seers of ore yielding 6 seers of crude iron, and is obtained 
with much labor by washing tho sand of the Nuddees ; it is likewise 
occasiot>ally had by the same meaps from the soil on the banks. 

It will bo evident, without lengtliened remarks, that from so pre- 
carious a supply, even when taken in conjunction with the ore at 
Kurhurbaree, it would be impossible to n^eet the demand of operations 
in the manufacture of ii*on •n such a/Scale as would alone entitle it to 
be considered important. 

This locality can, therefore, only be thought of as one capable of 
supfriying coal of excellent quality, in quantity almost without limit, 
and at a cost at the pit^s mouth, that would bear comparison with tho 
cheapest worked cedliery in the country. 

I have thus endeewored to convey the result of my ol>6ervations 
on the districts of Sigrowlee and Kurhurbaree, eutering as much into 
detail as the circumstances connected with each admitted ; and, although 
not within the province of ray instructions, I think it woithy of remark 
that 10 miles west of Palgunge (that village being 8 miles south of 
Kurhurbaree) near to the village of Burgqndah, capper ore is to be 
found. The people at tbe village have a tradition that long ago copper 
in large quantity was obtained from the mine. 

Three years since, a shaft was commenCfed and sunk to a depth of 
17 feet by a Mr. Mackenzie, and then abandoned, doubtless because the 
appearance of copper ore was not sufiiciently favorable to induce further 

ir 
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outlay. This is certainly evidenced in wbafc was extracted from the 
shaft now lying on the surface. The distribution of ore being only 
partial in quartx^ias the matrix, the specimen sent herewith is a fair 
sample of the heap. 

I am not well enough acquainted with copper mining to offer an 
opinion from the prospect presented, whether a lode’"' is to be expected 
or not ; it is notoriously precarious, and no one hut an experienced 
copper miner can detect the indications of the probability or otherwise 
of the proximity of a lode."' 


APPENDIX III. 

KEPOKT ON THE RANEEGITNGE COAL FIELD, WITH SPECIAL REFER- 
ENCE TO THE PROPOSED EXTENSION OP THE EXISTING LINE 
OF RAILWAY. 


From T. Olwiam, Esq., Superintendent of Geological Survey of India, to the 

Si‘ci*clary to the Government qf India, Home Department, — No. 270, dated ysth 

June 1859. 

I have the lionor to forward, for submission to His Excellency 
the Governor General in Council, a report on the present state and 
out-turn of the Kaneegunge coaKfield, with especial reference to the 
proposal for an extension of the existing line of Railway, and in accord- 
ance with the directions conveyed to me in Mr. Secretary Chapman’s 
letter No. 22, dated 3rd January 1859. 

The detailed maps showing the geological structure of this field, so 
far as its examination has been completed, are in preparation, and will 
be submitted as soon as possible. 

I have further to report that, in accordance with the sanction 
conveyed to me to employ a Surveyor in onler to complete some portions 
of the map of this field, and to incur an expenditure for that purpose 
not exceeding Rs. 7o0, I have succeeded iff accomplishing this end at a 
smaller coat, namely, Rs. 504, including all charges. 


IlepoH hy T. Oldham, Esq,, Superinteyideni of Geological Survey of India, dated 

\Mh June 1869. 

The working season Imd already considerably advanced, when it 
was made known to me that there existed a pressing demand for a more 
accurate knowledge of the real state of the coal-field of Rancegunge 
and its vicinity. As soon as possible, however, I diverted to that point, 
vmder the sanction of the Government of India, two of my best Assist- 
ants, Mr. W. T, Blanford and Mr. W. L. Wilson, who had already 
commenced work elsewhere. They very shortly after entered upon the 
examination of this coal-field. 

After a short time it became evident that the remainder of the 
working season would not suffice for the careful examination of the 
whole field, I therefore (lircctod that their attention should be devoted 
to the portion lying to the north of the River Damooda, inasmuch as 
this appeared to be the only portion bearing essentially on the questions 



{ ) 


more immediately under consideration, namely, the proper direction in 
which to carry a continuation of the present line of railroad so as 
most eflFectually to oMit up this rich and importanVcoal-field. That 
porticm, south of the Eiver Damooda, remains, therefore, as yet un- 
examioed. Of the greater portion of the field, the only available map 
was that surveyed for and published with Mr. Williams's Geological 
Report in 1850. This is a very good general map, and fully equal to 
.the ordinary revenue survey maps of the districts adjoining, without 
however their detail. Of a small portion of the field at tho eastern end, 
which belongs to the district of Burdwan, the revenue s\irvoy maps are 
complete, and there is also an enlarged copy of their maps on the scale 
of 4 inches to the mile which proved useful so far as it went. Of tho 
remainder of the field to tho west, beyond the limits of Mr. Williams's 
map, no plans whatever existed. I, therefore, knowing that the coal 
bearing rocks extended considerably beyond the limits of Mr. Williams’s 
map, applied for authority to employ a Surveyor to make a plan of this 
part and of one or two other places which were deficient. This I 
accomplished, and we have traced the coal-field now to its extreme 
westerly boundary. 

Subsequently I visited the field myself, and devoted several weeks 
to obtaining a knowledge of its general structure. 

The examination of the whole field being incomplete, it will bo 
necessary to reserve all minute geological details for a future period. In 
the present preliminary report, therefore, I shall confine myself to tho 
present state of the field economically, its out-turn, the’direction in 
which the greater quantity of coal may bo looked for, &c., and as a 
consequence, the directions in which lines of communication should be 
opened up, 

I paid a hurried visit to this field in 1851-52, soon ofter my first 
arrival in the country. At that time there were scarcely lialf a dozen 
pits at work in the whole, field. Nothing struck me with greater 
surprise than the almost total neglect of so valuable and important a 
district. But the scene has totally changed now. Every kno\Va 
locality where coal is, or has been seen, has been worked into. Quarries 
are seen in full work, where formerly iipthiug but barrenness existed. 
And at tho present time the great difficulty consists in procuring labor 
sufficient to meet the increased demands. 

At the period of my earlier visit, I endeavored to obtain some 
trustworthy st^atistics as to the amount of coal then raised throughout 
the field, but without success. I have repeated these efforts since at 
different times, but in vain. And I found that it was only by going 
from pit to pit, from quarry to quarry, and by obtaining from each tho 
average out-turn, that returns, even approximately trustworthy, could 
be procured. This has been done during the past season by Mr. 
W. T. Blanford, by Mr, WUsoii, and by myself. When it was possible, 
the returns, as sUted to one, were checked .by tl^ose stated to, or 
calculated by, another, and their accuracy ^btis tested. ^ But it is not 
protended that in a fiist attempt of this kind perfect accuracy has been 
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aitaioed. To this report I liave appended a tabular statement showing 
the annual out-turn of all the collieries at work in the field, excepting 
the very few which lie south of the Damooda, and which yield but small 
returns. 

From this return it will appear that the total quantity of coab 
which at the present rate of out-turn would be raised in on^ year, 
amount to 90,79,000 naaunds or nearly 325,000 tons, a very large and 
steadily increasing out-turn from a single field and a® amount of a very 
valuable product, which fairly claims all possible facilities for its removal. 

I will hear explain that this return is calculated on the present 
yield of the collieries, and does not represent the amount actually raised 
iu tlie 12 months last past. I am satisfied, how^ever, that it is rather 
under than over the mark as regards the present out-turn of the field. 
Hut to be perfectly ceitain of not overstating the facts, let us deduct 
from this amount, say 15 per cent, and there will still remain 
77,17,150, say 77 lakhs of maunds. 

Of this very large out-turn a very considerable portion is carted 
away across the country to many of the stations on the extension of the 
line of Railway towards llajmahal ; much also is still sent down to 
Calcutta by water in boats on the Daraooda ; while a considerable 
amount is consumed locally for the supply of locomotives, &c., &c. One 
thiiig is quite certain that the' present line of railroad does not (and 
cannot at present) carrjf more than about two-fitlhs of the whole amount of 
coal raised. The total quantity carried by rail during the 12 months of 
the year 18p8 was 33,16,241 maunds. 

It is therefore obvious tliat at the present moment the colliery line 
docs not meet the requirements of the traffic in coal. 

No doubt a Inrge amount of this deficiency arises from the simple 
fact that the rolling stock of the Railway is not yet sufficient for the 
great demands upon it. Neither engines nor trucks can be given up for 
this coal trade iu sufficient quantity, and the consequent uncertainty of 
obtaining carriage for coal, prevents proprietors from sending it to the 
slat logs. 1 am aware that this is being remedied ns quickly as con- 
voiuently can be done, and that there has beer, a considerable increaso 
in th6 amo'imt of coal couveyed by rail since the 1st of the present year 
as compared with tho amount carried during the last six months of the 
past year*. 

Rut there is another reason also which must always, under exist- 
ing circumstances, prevent tho full <levelopraent of the traffic in coal 
aloiJg th^i present line of rail. It need scarcely be reiterated now 
that the present terminus of the railroad nejir Raneegunge, in reality 
accommodates one group of mines greatly more than any other. It is 
undoubtedly the case that its facilities of transport are open to all who 
can reach its siditrgs, still the fact remains tliat its terminus is upon the 
grounds of one company and that that company have carefully so con- 
trived their holdings as to cut off* any direct communication with the 
termirus from most other collieries. Virtually, this gives them an 
advantage of no little amqunt. As an instance, the pits at Munglepoor 
aie not more than* two miles in a direct line from the station at Ranee*- 
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gnnge, bat carts conveying coaJ are compelled to proceed along the 
trunk road, and then by the Government branch road to Ratieegungo, 
making the distance, over which the coal must be carted, six miles, 
instead of two, while there ie u direct bye-^road uud by all ordinary carte 
without ifUerruj^tim, 

I do not wish to be understood as objecting to the right of the 
Bengal Goal Company or any other company to prevent othera from 
passing across their lands. I only advert to the fact to show that even 
the collieries in the immediate vicinity of the terminus have a difficulty 
in obtaining a means of access to it. How much greater, therefore^ 
must be this difficulty for tliose whose locality is further removed. 

I did not find that tliere were any well-grounded complaints of 
the changes made, excepting in the case of short distances, such as to 
Burdwan, &c., the rates for which were represented as very dispropor- 
tionately high ; but tliis has evidently affected the amount of the coal- 
carrying trade to a very slight degree. 

These causes, to a gi^eat extent, account for the apparently ano- 
malous fact that this line of road, expressly constructea as i\ colliery 
branch, has not yet secured to itself one-half of the total trade in the 
cai'riage of coal. 

The question may fairly be raised^ fiore, how far wo arc justified 
in anticipating any great increase in tins coal trade in future years ? Is 
not the present demand quite exceptional? Mow, to anivc at any fair 
conclusion on this point, it will be necessary to see wluit has been the 
increase up to the present time. In the year before I first saw this 
coal field (1850) there were conveyed to Calcutta from it 22 lakhs of 
inaimds of coals. There was very little brought to any other market 
at that time, and neglecting the dust coal, which would not pay for the 
transport, and was therefore allowed to burn at the pit mouths, we may 
take this aniouut, 22 lakhs, as the t>otal amount raised during that year. 
In lS.58-59, as we have shown, the amount will be 75 lakhs, or, in other 
words, the amount raised in three and a half times as much as nine 
years since. 

Now, this increase has been, iinlependently of the very great 
demand which the new projects of the Kastoni Bengal Railway Com- 
pany, of the Mutlah IRailway Company, of the extended navigation of 
the Hooghly and Ganges, of the great increase in the application of 
machinery to manufactures and other appliances of civilization, and of 
the steady and very large demand which, even after the opening of the 
line of rail to North-Western Provinces, will exist for its purposes. I 
cannot, therefore, see the slightest reason to doubt that the present 
traffic for coal will be enormously increased ; and I fancy tliat if it be 
estimated as likely to equal eight or ten times the present traffic in a 
few years to come, the estimate will be a very moderate one. 

That there is an Sundance of coal in the Damooda field to meet 
this demand for years to come, has been placed beyond a doubt by our 
recent examination of the field. 

It is at the same time perfectly obvious, I think, that the present 
facilities for transport cannot oy possibility meet this extended demand. 
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The present means of transport for the coal are U)e railroad, carts, 
and the Damooda. 1 think it needs no argument to prove that there 
cannot be any veiy gi'eat expansion of the transit by carts ; the tedious- 
ness of the transit, the heavy cost, and the narrow limits thereby im- 
posed on the circle accessible from any one place, at once prevent the 
system being adopted wherever it can be avoided* 

The transport by the Damooda is exceedingly precarious and 
dangerous. The coal must be stored up on the bank of the river for 
months ready to be shipped at a moment's notice, to take advantage 
of the sudden floods which sweep down this stream ; and frequent and 
numerous are the losses of boats during their passage down. These 
ditficulties increase enormously in the higher reaches of the river, 
rendering it a much more difficult, expensive, and risklul task to dis- 
charge boats from the parts of the river near to the\Burrakur than near 
txo Rancegunge. 

It follows iliai any really useful extension of the existing facilities 
of transport must be sought in extending the line of railroad. 

This naturally leads to the consideration of the important question 
relating to wliich information was originally requested, namely, the 
proper direction for any proposed extension or branch of the existing 
line of railroad. 

To sliow at a glance, and without any complication, the positive as 
well as the present out-turn of the collieries of the field, I append a 
map on which the localities of all these workings are marked, the 
amouut of coal annually raised being given in maunds underneath the 
name, 'A simple inspection of this map will at once show the true 
direction in which (so far as the coal is eoncerncA) any lines of commuiii- 
callon should be opened out. There will necessarily be other and very 
important considerations to be taken into account before a line be fully 
determined on, such as engineering facilities or difficulties. But stiil 
one main point is gained by showing the direction in which a line 
d('signcd chiefly to accommodate the largcsf number and the most valu- 
able of the collieries should be laid out. 

At the eastern end of the field, to a considerable extent, detached 
from the other collieries in the district, there exists a group of valuable 
and productive mines, which stud the banks of the Singarruu stream 
oil either side, and winch form a distinct line of productive collieries in 
themselvewS. Of those which are on the right bank of the Singarrun, 
the nearest to the present line of railroad are the pits now being opened 
at 3ahoosole, where the coal has been proved but which are not yet 
working.* Succeeding these to the north are the very productive and 
extensive mines and quarries of Munglepoor, the property of Messrs. 


* Tlie pits marked on the pnhlisbed revenue survey maps of this district have 1)oen 
almndoned. They ftmiiah an admirable instance of the haphazard way in wiiich such works 
linve l^n, for the most part, uudcitaken in this field. No coal was known to exist there. 
There was no reason to suppose that any would he found. No horiug even had been made, 
hill an expensive engine-house was erected ; an oagiue put up and two largo pits connnoiieed. 
After sinking a considerable way, and imthing but sand having been met with, the whole 
was abuudoiied and the oPgino removed ! ! 
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Erskine and Co., (one of the oldest established workings in the field). 
Passing northerly again to these, succeed the workings of the East India 
Coal Company at Oopinathpoor and Bansra, the old works of the Bengal 
Coal Compaq at X^oolustoree (now idle), and then the extensive mines 
of Taposi or Tnpasaee, on the property of the East India Coal Company, 
North of these and close to Chowkeedangab there are also a few open 
pits, of no great size, in the hands of Natives. All those mentioned 
are on the west bank of the Singarrun. On the left bank, we have the 
recently opened colliery of M^ulpoor or Hurrispoor, from which a 
considerable amount of good coal, is now being raised. Then the new 
colliery at Purussceah not yet at work. Some large open quarries aild 
mines at and near Dussul, and further to the norti), the valuable mines 
of Chowkeedangab, the property of Messrs. Nicol and Sage. These 
are the most northerly pits worked in this part of the field. 

Beyond this, to the north, the middle section of the rocks of the 
field comes in, and in this division no coal of any value occurs. Conti- 
nuing in the same direction, and passing to the north of the Adjai 
River, the thick and massive bed of the Kasta coal is met. But ibis 
is separated by a long intervening space, where coal is not known to 
occur, from Chowkeedangab. 

From all the pite and workings on the Singarrun which we have 
mentioned, there is at the present time a total out-turn equivalent to an 
nunual yield of 23,39,000, (or deducting for any over-siatcmcnt of 
amount 15 per cent, as before) say 20 lakhs of maunds per annum, or 
210 tons daily (allowing 300 working days). There is, therefore, at 
tlie present rate of out-turn, a sufficient amount of coal raised from the 
mines along this line to fill one train daily, and there can be no doubt 
that, with increased facilities of transport to market, tliis amount would 
be at least doubled. 

Of the quantity now raised, perhaps about ono-half is conveyed by 
rail, the other half being carted away direct to Soory, Synthea, and 
other places on the lino of the railroad to Rajmahal, where works are 
progressing. Were greater facilities for transport by rail given, there 
would certainly be a larger proportion of the whole carried in that way. 

The direction obviously indicated for .any branch of the railroad to 
accommodate these collieries is from at or near the Ondal station on 
the present line, through Baboosole, Munglepoor, Toposi, to Chowkcc- 
clangab. There is nothing beyond this to the north at present wl»ich 
would re-pay the cost of a railroad. This distance is about 8 miles 
only \ the ground is peculiarly favorable ; there would not bo a single 
heavy work on the whole ; the proprietors arc all naturally most favor- 
able to the project, and willing to aid and co-operatc in every way ; there 
is capital material fqr ballast and good stone on the lino ; and altogether 
the whole could be most economically and rapidk constructed. I am 
informed by Mr. Turnbull that the estimate is under ^^4,000, per mile,* 
and that the whole work could be done in nine months lime from 
commencement. 


• Only retjuiriug a profit of £1,600 a year lo pay five* por cent* 
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I feel perfectly satisfied, therefore, that a short branch, leaving the 
present line at or near to the present station of Ondal, and passing in 
the direction I have mentioned along the right bank of the Sin^rrun 
and nearly parallel with it to Chowkeedangah; wcKjld prove a highly 
profitable investment to the Railway Company; would be a positive 
and very great boon to the colliery proprietors along that line y (and 
ought, therefore, to meet with their warm support) ; and would be at 
the same time a great public benefit in enabEng a much larger supply 
of coal to be brought to market. 

There is also another consideration affecting this branch line, that 
if at any future time the manufacture of iron be undertaken on any 
large sc^e in this neighbourhood, the country immediately to the north 
and west of Chowkeedangah, including Bahrool (reported on at length 
by Mr. D. Smith, Mineral Viewer in 1857), offers many inducements as 
a favorable locality for such purposes. 

Turning now from this gro\ip of collieries to the more westerly part 
of the coal field and again referring to the map appended hereto, two 
linos appear to be indicated by the position of the collieries as shown 
thereon. 

For one of these, the leading guide in the physical structure of 
the district would be the valley of the River Damooda. Passing 
almost due west from the presenUterrnination of the line at Raneegunge, 
it would proceed between the pits of Raneegunge Colliery and those of 
Soarscle, and thence tending a little to the southward, would take 
nearly a direct course to the mines near Cbeenacoory and onwards to 
Hatima and the Burrakur River. If carried to the west of that stream, 
tlic direction is obviously indicated by the Koodeah Nullah, passing 
parallel to which tlio line would reach the coal known to exist at 
Neersliah and still further to the west. 

The .second lino should obviously follow, to a great extent, the 
general course of the Nooneah Nullah. It would pass westwards from 
tlie present terminus, south of Searsole pits^; thence south of Jameree in 
nearly a right line to cross the Nooneah Nullah near to the Trunk Road, 
whence keeping the left, or southern bank of the Nooneah, it could 
))rocecd in nearly a straight line to near Bahra Chuck. 

So far there seems to be no question as to its course and no great 
difficulty in the line. Beyond this part it should probably proceed to 
the north of Kootie, and thence bend round to tho south of Lahlbazar, 
to reach the bank of tho Burrakur with a view to crossing that river 
about one mile above the point at which the Trunk Road now crosses. 
To the west of tho Burrakur the line, if continued, should pass nearly 
duo west to, or towards, NeersUah, and on to near Gopalgunge. 

Of these two lines we shall speak in succession. The first pas-ses 
over very luidulatinff country.. It crosses the drainage of the country 
low down, and would, therefore, have to pass over such streams as 
occur, where those streams are largest. Besides, it would only tend to 
accommodate a small ^number of collieries,* and those collieries 
situated near to the River Damooda by which at present the coal there 

The total out-tuni of those collieries is 9,00,000. 
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raised is despatched. If darned across the River Bari'akur, it would 
cross that stream at a very unfavorable portion of its course, involving 
very considerable expense in construction of the requisite bridge ; ana 
so far as the country to the west of that river is concerned, it oflfers no 
advantages whatever above the other line more to the north. 

The other line, iBfrhich may be called the Nooneah line^ would pass 
over much tnibre favorable ground ; the surface is loss undulated and 
broken. Only one stream of any size, the Nooneali itself, requires to 
be crossed, and very favorable places, where the foundation would bo 
good and solid, can be procured for this. The number and yield of tho 
collieries which would be accommodatefl by this line are very consider- 
ably greater than on the other, and are at present more entirely without 
any eflScieut means of transport for their coal ; and if the lino is to bo 
continued across the Burrakur, ‘the point of crossing is much more 
favorable than near the junction of that stream with the Damooda. 

To the west of the River Burrakur I think there would be very 
little difference in the advantages offered by either line, in the nature of 
tho ground to be traversed. 

There appear to me, however, two distinct points of view from 
which such an extension as is now proposed of tho existing lino of 
railway should be viewed. 

So long since as 1852, I had the honor of submitting ray dolibor- 
aic view that a line of railway must he at some time or other carried 
ill a more direct line from Calcutta towards tho North-West than is 
afforded by the Rajraahal or Ganges Valley line. In doing so I must 
at once confess that, in common with every one who had thought of 
the subject up to that time, I made a most serious mistake in supposing 
that tho passenger traffic would bo trifling on Indian lines. I fully 
admit that the experience of every line open in India has proved 
exactly the opposite. But I think at the same time that this fact only 
becomes an additional and very strong argument for the absolute neces- 
sity of a more direct line. • 

I pointed out then, I believe for the first time, the advantages of 
striking the Ganges Valley at the great trading town of Patna, and 
showed that the saving in distance between the t\yo lines (a direct one 
and the Ganges Valley Tine) would be about 100 miles ! I would further 
add, that the maximum gradient then anticipated on the Ganges Valley 
line was the impossible one (as since proved) of 1 in 1,000, and I may 
be permitted to remark that it was to a great extent the admission of 
such a gradient as the ruling principle which led to the summary 
rejection of several projects for diminishing the length, and, conse- 
quently, the time and expense of construction of the linfi, sfich as the 
More Valley line, &c. I may also add that since then it has been found 
more expedient to admit a gradient so high as 1 iu 204 on the river line. 

In 1862 I indicated, without in the least intending to point out 
exactig, the route for a line which would have connected Pataa with 
Raneeguuge. It is highly probable that a Jbetter route in the same 
genersu direction may be found, but every succeeding year has con- 
vinced me more fully and more strongly of the propriety of seeking for 
and constructing such a line. That tue ground is favorable from the 
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l»resent termiaua at Raneegunge to a point near to the coal fielJ of 
Knrhurbali is known; that the ground is equally favorable from 
Patna to the foot of the hilly ground is equally known ; and there is but 
a small intervening distance which could be carefully examined in the 
space of a few weeks ; that there would be &fnple traffic for both lines 
I am convinced (the direct line and the " loop line” of the Ganges). 
I believe that the advantage of having the use of the bridge, which is 
at present being constructed over the Soane, and the absence, therefore, 
of any necessity for constructing another at some other point of cross- 
ing, at once determine the preference of a line to Patna, rather than 
iu the direct course of the Trunk Road to Benares (which would not so 
very materially shorten the distance). 

And with more special reference^ to the coal fields, I would insist 
strongly on the great advantages which would result from such a line. 
Coal from the Kurhurbali coal field would then be landed at Patna at 
the same rates as coal from Baneegungo is now delivered at Calcutta, 
and in good order and fresh.* 

Nor would this great advantage be confined to Patna, for all the 
stations higher up the river would, of coume, participate in the benefit 
to the same extent. 

The demand for fuel at Allahabad and above it, and also at the 
several stations lower down the river, has now become most pressing 
and serious. And inasmuch as the geological structure of the country 
does not hold out much hopes of the discovery of coal in the immediate 
vicinity of those places, every additional facility for the transport of 
this essential becomes enhanced in importance. I anticipate that, in 
future years, the supply of coal for Allahabad and upwards will be 
derived from the vicinity of theNerbudda, but for all the stations below 
that city I think wo must look to the coal fields of Bengal and Behar 
as the probable source of supply. 

If, therefore, these arguments be admitted, and there is a probabi- 
lity of such a more direct line being carrie(bout within a few years (and 
1 confess that, to ray mind, this is no mere probability but a positive 
certainty), it is desirable that it should be kept in view in laying out 
any extension of the present line. 

And viewing the question of the proposed extension to the west in 
this larger way, I think, there can be no question whatever that in a 
general way, the line I have spoken of above as the Nooneah line, mmty 
/or the greater portion oj the distance, be also the general line-adopted^ if a 
direet route be constructed. So far as Bahra Chuk, this would, I think, 
be the case, in consequence of the character of the surface of the dis- 
trict, and so far, therefore, I think this is an additional and a very 
cogent reason for tho selectimr of this line. From some point near 
Bahra, if the railroad be continued in tho direction of Patna, the line 
must diverge to the noiihwards avoiding the River Burrakur. 


♦ Coal isoowXJvne 18<I9) scDing nt Patim at Ra. 1 8 per mamid. 

» >t f> at Benares at „ 1 12 „ 

** ** ** at Allahabad at „ 2 0 „ 

The latter pneo is ^nlvalent to nearly £6 per ton ! ! while the price of the same coal, 
but fresher hy about six hiuntbs, is in Calcutta, only seven annas per tnaund. 
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So far, therefore, as 1 cau form a judgment from a consideration 
of all the facts before me, the position of the collieries, the nature 
the country, the facilities of construction, airf the connection dP She 
more limited scheme of a colliery branch with the siore extensive plan 
of a direct line to the Nofrih-West Provinces, I have no besitatiop in 
saying that this line indicated in general direction by the line of the 
Nooneah is that holding out greatest proinise of benefit to the public 
and to the collieries, and at the same time of profit to the ccfustructors. 

The total yield of the collieries along this line between Raneegung© 
and the point indicated (BahraChuk) or Seetarampoor including Parihar- 
poor, 8zc., is now equivalent to nearly 114 lakhs of maunds per annum, 
and this could at once bo doubled if increased facilities were given for 
transport 

It still remains a question whether such line should, at the present, 
be carried to the west across the Burrakur. Against this extension there 
would be the heavy cost of a bridge over this river, the fact that it 
would accommodate a field not yet opened out or brought into profitable 
working. There is an abundance of coal in this part of the field when 
opened out to demand railroad accommodation, but I think it may fairly 
be supposed that the opening of a branch line up the Singarrun and of 
a line to the west towards the Burrakur will increase the present facilities 
of transport sufficiently for some years to come. 

I fully believe that such an extefision to tlie west will bo required 
after some time, but I do not think it is of prestni necessity. It might 
bo desirable to carry the line up to the bank of the Burrakur liiver. 
This would cross the high ground occupied by ilVe iron-stone measures, 
and so open up their resources ; but it would involve the absolute 
necessity of a station of some size at the river bank, which would, in 
all probability, be afterwards needless if the direct line to Patna were 
constructed. 

To recapitulate briefly, I believe that, so far as the increased facilities 
for the transport of coal are required, the following will meet all 
necessities : — ^ 

— A branch line up the valley of the Singarrun to Chowkee- 
dangah. This line would be about eight miles in length \ could be 
constructed for £4,000 per mile ; could be finisl>ed in nine months from 
the date of commencement, and will afifoid direct ample accommodation 
to collieries now yielding annually 22 lakhs of maunds of coal, and to 
other pits now being sunk, but which have not yet yielded coal. This 
small branch, I would urge, should be constructed (it once, as the pro- 
prietors being all naturally favorable to the project, would hand over 
the ground without delay. 

This branch in itself would be of very great and extensive benefit. 

That the present line be continued from Baneegunge to the 
west along the same general direction as the Nooneah Nuddi, at least 
as far as the neighbourhood of Bahra Cbuk, if not to the banks of 
the Burrakur. & far I think there can be no difficulty in deciding 
that this is the best and most suitable line. But before extending thia 
I would suggest the propriety of a full consideration of the prospect 
of a direct line to Patna being carried out, so that the part which would 
be common to both should be arranged accordingly. 
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— That there is a very large and important field of coal to the 
west of the Bun'akur extending beyond the village of Oopalgungo on 
the Trunk Road, or about ten miles from the banks of the Burrakur, at 
or near Taldangah ; that this field will, when once opened up, demand 
railroad accommodation, but that in all prolfetbility the opening of the 
lines above spoken of will give abundant accommodation for some years 
to come, while it is at the same time most likely that questions of 
further and more distant extension of the railroad will come under 
consideration. And that this portion, therefore, of the contemplated 
extension may abide the result of such further consideration without 
injury to any present demands for extended accommodation. 

As soon as tlic geological maps of this intricate and important 
district be completed, they will be submitted. 

I cannot conclude this report Vithout urging the most serious 
attention to the terrific drawback to the full development of this most 
valuable field which exists in the very lawless and disgraceful manner 
in which some of the larger proprietors in the field, and more espe- 
cially one firm obtain or seek to obtain their objects by force. If a 
boundary be disputed, if a roadway be rcc^uired, the first appeal with 
those parties is in no case to tho courts of law for a calm and 
unbiassed investigation of facts. The ground in dispute is forcibly 
taken possession of often with loss of life, and the loser is then per- 
mitted to seek his remedy by a process of law. 

I had frequently heard of such things. I had myself heard one 
of the oldest proprietors in tho field state, that they bad, during the 
earlier years of their establishment, spent Rs. 1,20,000 solely in fight- 
ing for the protection of their undoubted rights, or in retaliating on 
Ibeir opponents. During my recent visit, I was led to calculate that 
the amount paid for laitials by one company was very nearly equal 
to their expenditure for the general superintendence of their works. 

Wiiile in that neighbourhood, I heard of more than one affray 
with loss of life. Slioitly before, the argent of one company was 
stopped on an open roadway and attackcil by the bludgeon-men of a 
l ival company ; his horse speared, and he escaped only by the speed of 
the animal he rode. Of the intention to make this attack he had 
received tlie warning wliicli he discredited. 

Servants returning from the public bazar have been attacked and 
beaten ; carts conveying gram for horses stopped, and their loads spilled 
about the road (showing that it was no desire of robbery that origi- 
nated the attack). 

It is altogether foreign to my purpose to say who are to blame for 
such lawless proceedings ; but it no^s no arguments to prove that while 
such outrages do take place, it will be simply impossible that this most 
valuable mineral field can ever receive or attract proper attention while 
such is the prospect which every new adventurer must hold before him. 
AVhcrc such outrages arc permitted to occur, where life is thus insecure] 
and property unsafe, no man who may not be fully prepared to resort 
lo similar proceedings in self-defence, will venture. 

I am compelled by a sense of duty to speak strongly on this point ; 
first, because I feel confident that such could be repressed ; and secondly^ 
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because I am perfectly assured that nothing will prove so effect! vo 
a police arrangement as the existence of the proposed lines of railway, 
which will give a roadway open to all, whicn will render each portion 
of the field more self-dependent and more accessible, and will at once 
put an end to almost alK disputes to right of roadways, privileges of 
ghats, of waterway, &c., which have hitherto proved so fruitful a source 
of dispute and contention. 

If no other end than this, the establishment of peace and security 
to property, were gained, I should think the whole sum likely to bo 
devoted to the proposed lines well expended. 


Stalemerd of the present yearly out-turn of Coal from the various Collieries 
of the Raneegunye Coal Field. 

I. — Mines on the neiohbouehood or RANEEOtJNQS. 



CollicrioB. 

Proprlotor«. 

Out-turn In Uauuds. 

1 

Raneej^iinge 

Bengal Coal Company ... 

19,00,000 

2 

Searsole ••• 

Bab^ Gobind Pundit ... 

16,00,000* 

3 

Rogoiiath Chuck 

Messra. Erbkine & Co. ... 

2,50,000 

4 

Oopinathpoor 

East India Cool Company 

1,(H>,000 

6 

Dumoolia 

Ik^ng^i Coal Company ... 

4,orj.O(X)* 

6 

Jamcreo ••• ; 

Baboo Gobind Pundit 

2,00,000* 


1 ' 


Total. ..44,60,000 


Mines in progress j but from which Coal Jtad not been raised in April 1859, 

7 

Ncemohah 

Bengal Coal Company. 


8 

Ilarrabhaugah ... 



9 

Tupuasee •». 

it 



II. — MiNE%ON THE SlNGAREUN VaLLEY. 



Collieries, 

Proprietors. 

Out-turn in Maunda. 

10 

Hurriflpoor 

B<*ngal Coal Company ... 

4,oo,noo* 

11 

Munglepoor 

Me«Hrfl. Erskine & Co. 

8,00,(XJO 

12 

JotoJankeo 

Baboo Koylasnath Roy ... 

16, OX) 

13 


Baboo Chatternath 

40,000 

11 

Tupueseo 

East India Coal Company 

4,80,t)00 

15 

Dussul Quai’ry ’ 

if 

11/XX) 

16 

Mahoraudpoor Ditto 

Baboo Sugmai Nundy ... 

10,000 

17 

Chowkeedangah 

Messrs. Kicol and Sage ... | 

4,60,000 




Total... 22, 39, 000 


Mmes in progress, hut from which Coal had not been raised in April 1859. 

18 

BalM>o8ole ... 

Bengal Coal Company. 


19 

Bausrah ... 

East India Coal Company. 


20 

PuruBseah 

Baboo Koylasnath Boy. 



• Returns only 









( no ) 

III.— MlJfSS OK THE Ea.3T BeANCH OF THE NoONEAH. 



ColUeries. 

Propriotors. 

1 Out'tum in Haimda. 

21 

Purihas^wor 

Bengal Coal Company . . . 

1,50,000 

22 

Samsoonderpoor 

Baboo Khassi ... 

1,00,000 

23 

Chum poor 

Mr. Jackson ... 

80,000 




Total... 3,30,000 


IV.— Mines on the Main Stream of the Nooneah. 



Colllorios. 

Proprietors. 

Out-turn iu Mauuds. 

21 

Kulpahari 

Tarach under Paul & Co..,. 

80,000 

25 

Niiigah 

Baboo Gobind Pursad 

2,00,000* 

26 

Goonliiri 

*> 

50,000 

27 

Sreepoor 

„ « Rabal Dafis 

20, (XX) 

28 

Kisflubgungo 

„ Bussonatb 

6,000* 

20 

Assonsole 

„ Ramanath 

20,000* 

30 

Mamanuggor ... 

„ Dobbidin Sookul ... 

2,00,000 

Total . 6,20,000 


Mines in progress, hut from which Coal had not been raised in April 1859. 

31 

Sath Pokuria 

Baboo Koylasnatb Roy. 


32 

Pit opposite ditto 

,, Ramunath. 



V. — Mines on the West Branch of the Nooneah. 


Collieries. 


33 

31 

35 

3(3 


37 


Putfcipoor 

Gurooo 

Bahra Cbuk 


Proprietors. 


Out'tum in Msunds. 


Mr. Jackson 

Baboo Debhidin Sookul ... 
Mr. Jackson 


2,00,000 

60,000 

60,000 

60.000 


ToUl... 3,70,000 

Mines in pMJfTtfW, hrd from which Goal had not been raised in April 1859, 
Sitarampoor 


Rauoo Soraomonec 


* Eeiurub on)}’ spproJumatL', 
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VI.— Mines near the jitnction of the Bitbkakith and Pamooda. 



Collieries. 

Froprietors. 

Out-turn in Maunds, 

38 

Cbeenacooree ? 

East of 

( Bengal Coal Company ... 
t Messrs. Erskine & Co. ... 

4,00,000 

39 

Hatinol f 

Bun'akur. 

1,00,000 

40 

Doonuicoondab I 

West of 
Ihurakur. 

) 


41 

Chamnh ^ 

> Bengal Coal Company . . . 

1,60,000 

42 

Noorhebad ) 

) 





• 

Total,.. 6,50,000 


VIL— Mines not included in the above. 


ColllerlCB. 


I*roprictor8. 


Oiit'hum ill MaundH. 


43 


44 

45 

46 

47 


Lahlbazar, East of Burra- 
k\ir, 'North of Gitiud 
Trunk Road 
Heeracoon 7 South of 
Chukbugur JDamooda,. 

Kasta ) North ol* Adji . . 
»» ) 


I Messrs. Erskinc & Co. ... 

j Bengal Coal Company, 

! Messrs. Nicol and Sago... 
East India Coal Company 


1 , 00,000 

2,fX>,(X)0* 


70,000 

60,000 


Total... 4,20,000 


f 

General Abstract. 


■T ■■■— - 

— 






Maunds. 

Mines in work ,, 

37 

I. Mines near Raneegnnge 

44,60,000 

„ in progress . 

.. 9 

II. „ on Singarnm 

22,39,000 



III. „ Nooneab E. Branch 

3,30,000 

Total • 

.. 46 

IV. „ „ Main Stream ... 

6,20,000 



V. „ on „ W. Branch ... 

3,70,000 


1 

VI. n junction of Pamooda 



1 

and Burrakur 

6,50,000 



VII. Other Mines ... 

4,20,000 


! 

Gband Total 
• 

90,79,000 


• EHams only approximate. 
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APPENDIX IV. 

OFFICIAL CORRESPONDENCE REGARDING THE EXISTENCE OF 
COAL AND IRON IN THE PUNJAB. 

From R. H. Davies, Es^., Secretai^y to the Government of Pujijab, to the Secretary 
to the Government (f India PMic Works Deparlment, Calcutta^ — Nos. 873-^ 
dated Lahore^ 6th August 1859. 

I am directed to enclose in oric^inal a letter, and its enclosures, 
this day addressed by order of tlie Hon^ble the Lieutenant-Governor 
to Professor Oldham, of Calcutta, relative to certain researches for coal 
and iron in the Hills about Murree, which His Honor has recently 
caused to be instituted. The specimens have been forwarded this 
day to your address in two separate packets by banghy post. 

2. 1 am to request that after the enclosures have been perused by 
His Excellency the Viceroy, they may be forwarded, with the speci- 
mens, to Professor Oldham for analysis. 

3. It is of great importance to have a speedy reply from Professor 
Oldham, the Committee now being on the spot, and the Lieutenaiit- 
Govciuor trusts there may be no delay in his reporting. 


From R. If. Davies, Esq., Secretary to the Oovernment of Punjahy to Peofes- 
SOR Oldham, Calcutta^ — No. dated Lahore^ 6th August 1S59. 

The Houble the Lieutenant-Governor has recently appointed 
a Committee for the purpose of examining and reporting bn the ex- 
istence of coal and iron in the Hills about Murree. The Committee 
have just furnished their fii'st report, a copy of which I have the honor 
to annex. The specimens have been forwarded in two separate packets 
to the Secretary to the Government of India Public Works Depart- 
ment, with a request that they may be forwarded to you with this letter. 

2. His Honor will bo much indebted to you if you will analyze 
these specimens and communicate the result at the earliest date 
possible. Should the specimens from the i^orth-east face of Mount Nir 
prove to be coal, as supposed by the Committee, it will be a gi*eat in- 
centive to vigorous exertions. The mountain is on the banks of the 
Jhcluin River, and there is water carriage within a few' hundred feet 
of the locality. 


Proceedings cf a Committee assemhJed by erd^r of the Honlle SiB Robert 
Montgomery, K. C. h., lAeufenant-O orernor of the Punjab and its Depend eneivs, 
to examine and report upon certain deposits, in ranges of mountains around 
Altsrtee, supposed to he coal. 

President : 

Major A. Robbbtson, Offg. Supdt. Lff/sore and Pcshaicur Boad. 

Members : 

Captain II. C- Johnstone, Surveyor Derajhat. 

„ H. P. Babbage, Assistant Commissioner Murree. 

T. A. S. H. Wilson, Esq., Assistant Pngineo', Qffg. JSa'ecufive Engineer 
Ooojrat Pimsion, Lahore and Peshawur Boad. 

% 

Tlie Committee having assembled pursuant to order at the village 
of Bugla, about 12 miles from Murree, on Wednesday, the 20tli day of 
July 1859, and having received the attached iustructions from the 
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Secretary to tlic Punjab Government, occupied from the 20tli to the 
29th July in visiting various loc-alities where tho deposits had boon 
found, and report as follows : — 

Ut . — The deposits under the village of Bugla, two in number, and 
two others in the same ravine, but some miles further down, and all 
within a short distance of the bottom of the ravine* were found to be 
small isolated irregular masses of a substance which the Gommittoo 
consider to be lignite j all the specimens, with one exception, were com- 
pletely dug out. The exception, a small liTogiilar mass in the face of 
a cliff, was so similar to othons dug out that tho Committee did not 
deem it necessary to incur ihc expense of blasting it. 

— A specimen, similar in all respects to those above referred to, 
was completely excavated from the side of the ravine between the vil- 
lages of Bail and Chuckk.-x, * 

Under the villages of Bulannia and Bhun, in ravines, two 
other specimens wore completely dug out ; these the Committee also 
consider lignite. 

4ft //. — A very thin vein, not exceeding one incli in thickness, and ’ 
about 40 or 50 feet long, was examined about a mile to tlie north-cast 
of the vilbu,^ of Kotloe. It is in tho face of a sandstone cliff*, and 
was so insignificant that the Committee did not deem it necessary to 
incur expense iu blasting it out. ^ 

5i //. — On one of the spurs of Mount Nir, under tho village of 
'i'lioon, a deposit was found in tlie face of an isolated rock; it appeared 
so similar to others dug out that nothing was done with it. 

— ’’I’he examination of the specimens sent into Murrec led tho 
Committee to look witli most confidence to the deposit on the south-east 
side of Mount Nir near the villager of Kundole. Mount Nir seems to have 
been tlio centre of considerable disturbance. The main portion of tho 
inoimtairi is formed of alternate layers of sandstone and clay in nearly 
horizontal strata, having oTily a slight dip to W. S. W. A lower range 
close to it on the soutli-east has the strata dipping to the north, almost 
at an angle of 45"". The ranges to the north parallel to Mount Nir, as 
far as and including tlio Murrec llange, have tho strata dipping also to 
the north at from to while the mountains to the east fwiross the 
Jholum River have the strata dipping only sliglitly to the east. 

On the east face of Mount Nir,* about 800 or 1,000 feet above tho 
level of the River Jhelura, and at no great 
of*Mun^o soutii-oast jigtauce from the river, is situated tbc depo- 

sit al>ove referred to. It is in an irregular 
vein at the foot of a sandstone cliff, having a blue clay both abtwo and 
below it. The main portion of the vela is about seven f(xd> long, 
of an irregular fonu, Ifi inches' wi®i at the centre, and 8 inches at the 
ends, thus— 
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ft shows again irregularly to the right and left, but much thinner, 
and altogether extends as far as can be seen about 30 feet in length. 
The deposit is mixed with slate, and appears to the Committee to be 
coal of a fair quality. 

No Member of the Committee possesses a sufficient knowledge of 
geology to pronounce an opinion upon what may be expected from fol- 
lowing up the vein, or whether it is most advisable to push the investi- 
gation by further search in the line of the vein above it or below it ; 
nor have they the means or manipulatory skill definitely to pronounce 
upon the real nature of the deposit. The test they have applied, and 
upon which their opinion as to its being coal of fair quality is based, is 
disiillation, under wliich it yields gas which burns with a white clear 
flame^ and coal tar; but as far as they could discover, no trace of acetic 
acid. 

On the north-east spur of the mountain, but a short distance from 
the site of the above deposit, but much higher up, a deposit is reported 
in the face of the sandstone cliff. The specimen was brought in after 
^ file Committee had left. It has the appearance of cannel coal or jet, 
being hard and polished, and not soiling the hand. 

Idle Committee wouhl recommcaid that the accompanying speci- 
mens of the deposits from Mount Nir, witli the above description of tlie 
mountain, be sent at onco to Prob'ssor Oldham at Calcutta, and his 
opinion of the specimens and advice as to the best means of conduct- 
ing the search be solicited. Meantime the Committee recommend that 
a, boring be made from above, and about 60 feet back from the face 
of the cliff, at tlio foot of which the vein exists, to ascertain whether 
the vein extends back, and if so, if it increases in thickness. The 
Committee arc also inclined to followup the search by sinking shafts, 
as they look for thicker veins being found below, but they hope to be 
guided in this matter by Professor Oldham’s opinion. 

7///. — A large vein of black deposit is reported to exist in the bed 
of the Jhclum Kiver, under the village of Kotlee, at present under 
water, hut laid bare in the cold weather^ this should be examined as 
soon as th(‘ river falls. 

8//^, — Wherever the deposit was foun<l in rock, the rock under was 
sbiinod red by the wash from the vein. This the Committee believe 
shows the pres(‘nc(' of some of the salts of iron in all these deposits, 
probably the sulpliuret. 

The CoinmitU'e would also add that in the two latter specimens 
referred to in paragraph 1, what tliey consider iron pyrites was observed, 
and in tlie sandstone close to the vein on the oast hice of Mount Nir, 
ti'iiccs of what tlioy consider mica ^verc discovered. 

Oih . — The Committee propose proceeding to visit other spots where 
deposits have been found, and will furnish reports in continuation. 


Fnyitt R. H. DaviRS, Esq., Secretary to the Govern 7tient of Punjab and Ue Depend- 
encies, /o PropjSSSOR V Oli>ham, Cal(mUa,—No. 1963, dated Lahoj^e, 22nd 
Avgust 1859, 

In continuatfeii of my letter No. 1818 of the 5th instant, I am 
iliifctod to annex copies of two more reports of the Proceedings of the 
Cotumittcc appointed for ascertaining the existence of coal and iron 
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in Uie Hills about Murroe. Thu spocimeus therein referred to have 
been forwarded for analysis by bullock train to the address of the 
Secretary to Government in Uio Public Works Department, through 
whom this letter will be forwarded to you. 

2. The Hou'ble the Lieutenant -Governor requests that you will 
be so good as to examine the spochnens now sent, and give your opinion 
on them at as early a date as may be practicable. 


Siipplcmcntarxf Proceedings (No. T) of a Committee assembled by order of the 

11 on hie Sir Rouejit Montgomekv, k. c. n., LieutenanUdoi)vr}wr of the 

Punjab and its Dependencies^ for the punpose of ascertaining the e.cistenoe qf' 

Coal and Iron Mines on the Mui*i'ce Mills. . 

rRjfSIDENT t 

Majob a. Roi^eetson. Offg. Su^^dt. Lahore and Peshatcur Poad. 

Members ; 

Captain II. C. Johnstone, Derajhat Survey. 

„ H. r. BvVDJiAUK. Assistant Conmis.sioner Afwmr. 

Tlui Committee having re-aasembled, at Derakote Dutoon on 
Tuesday, t.be 9th day of August 1859, continuod their examinations 
of various deposits supposed to be coal, until the 14th August, and 
report the result as follows . — ^ 

1.9^. — The Committee examined a deposit in the bottom of a ravine 
between Derakote and Chulavera. Tliis was of small extent, and 
appeared of no value. 

"Xnd . — In the great ravine under Chulavera, tlic Committee ex- 
amined two speoiineus, one about 400 feet up the bank, and the othcir 
in the bottom of the ravine. Both specimens were on the face of sand- 
»stoiic strata ; these strata run nearly south-east and north-west, and dip 
to the south-west at about an angle of 75^, and the two specimens were 
in lines of sandstone only about 200 feet apart, and separated by layers 
of clay and indurated clay, y^'iie upper specimen was not in the form 
of a vein, but in an irregular hole in the rock, almost at right angles 
to the line of the strata ; the deposit consisted of what appeared to 
the Committee a branch of a tree in a horizontal position, surrounded 
by a deposit resembling coal. The branch was brolken up in extracting 
it ; but the pieces, together with a spo^inieii of the rock and the 
surrounding deposit, are herewith sent. 

• The lower deposit was found in an irregular vein from one inch 
to two inches thick, running parallel to the strata, but broken and 
very irregular ; in some places, one vein only being visible, and in 
other parts two and three parallel ones ; the whole extent exposed 
was about 30 feet in length. The deposit was in contact with clay^ 
some of which appears to the Committee to contain iron ; specimens 
of the deposit clay, contiguous rock, &c., &c., accompany. 

— The next deposit was found close to the village of Bamlie, 
a considerable distance up the hill, and was completely dug out ; speci- 
mens are submitted. 

— The last specimen examined was under the village of Che- 
gauah, in the bottom of the ravine, found iu exactly the same dcscrip- 
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tlou of rock as the second and third spcciraens, direction of ihc 
hlraia being the same, but almost vertical instead of dipping to the • 
,south-wesi. The deposit was found in an almost square hole about 
18 inches on the side and in the line of the strata. Specimens of rock 
and deposit are submitted. The Committee would explain that all 
these specimens, as well as two referred to in last report, were found in 
one, ravine or its branches, raising near the village of Kotlee and run- 
ning in N. N. E. direction until it joins the River Jlielum, under tlie' 
village of Cheganah. The ravine is about eighteen or twenty miles 
long, and seven specimens have been found along it, all witVi one 
exception near the bottom. 

The specimens examined by the Committee are all either isolated 
masses, or the veins so meagre, that, in their opinion, there is little 
inducement to incur expense in boring, or other examination, but iliey 
consider Professor Oldham should be consulted on the subject. 

The Committee have now completed the examination of all speci- 
mens of supposed coal discovered and reported, and ilicy purpose 
proceeding to-morrow to examine the iron mines at Bukkote, &c. 

Tlio Committee are of opinion that specimens (of coal) should 
be found in the Hills on the Kahoota Tuliseel, and would suggest tlu* 
offering a reward in that Tuhsecl, as also in Iluzara. 


Supplementary Proceedingfi (No. JI) of a Committee asscmhlal by order of the 
Ilotihle Sin Robert Montgomeby, k. c. b., Lieu t^m ant ‘Governor of the 
Fiwfib and its Uependimvieh\ for the purpose of ascertaining the existence of 
Coal and Iron Mines on the Murrec llith, 

PbESIDENI’ : 

Major A. Robebtsojs, Offff. Supdt, Lahore and Peshatvur Eood. 

Members : 

Captain II. C. Johnstone, Ihrajhat Survey, 

„ H. P. Babbaqr, Assistant Commissioner Mnrree. 

f 

The Committee occupied from the 15th to ]7tlj in examining the 
iron deposit at Bukkote. This iron is found in the limestone forma- 
tion ; is in the form of nodules erabeddod in clay ; the clay appears 
an isolated deposit, not in the form df a vein ; and th(i Committco 
do not feel themselves (jualified to pronounce an opinion as to the 
supply, but no doubt Protessor Oldham will be able to do so from an 
examination of the specimens accompanying, and the Committee are 
prepared to furnish any further information he may require. 

The Committee obtain some information regarding coal (near 
Bukkote) and two specimens herewith submitted, one of which much 
resembles plumbago, but the Committee did not follow up the search 
at the present timo, as it appears no notice has been given to the 
people in Huaara, and they therefore thought it bettor to differ 
further researches until such time as the people have been told that 
rewai’ds will be given. The Committee have taken upou themselves to 
offer a reward of five rupees to any individual who points out a seam 
or vein, not less than twelve feet long and one and half inch thick. 
They also purpose, with His Honor s sanction; giving smaller rewards 
for any deposit point^&d out. 
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The Committee will coutimie their researches; iis soon as they recei\o 
farther mfonuation. 

The Committee submit specimeus of quartz found associated with 
the iron deposit. 


Note of Analysis of tlirec sjterimans of Coaf from ** the Tlilfs ahonf Murnr" 
7H reived f tom the Under Srrreiaty to Oovm^nment of India, %dh ]85V). 

By J. G. MEDlilcoTT, Assistant iti charge Gindogical Survey Offix, 

No. 1 Goal. 30 per n'lit. of volatile Biai tor. 

50 carbon, 

8 ash. ^ 

100 

No. 2 30^ p«r cent, of volatile matter. 

4-5 <\ carbon. 

2r ash. 

' UK) 

No 3 31 |XTcent volaiile 

37 carbon. * 

32 ash. 

100 

The specimens arc numhered 1, 2, and 3, respectively, for conve- 
nience ; but the origin.al labels were so much rubbed away, and injured by 
moisture during their transit, as to be ;ilmost entirely illegible. No. 3 
is tliat specimen of which a very small quantity was sent in an envelope 
labelled Cannel Coal Mount Nir.'^ 

2. With respect to Nos. 1 and 2, there ouglit to be no difficulty 
in recognizing the specimens to which the analysis refer, from the great 
quantity of ash in No. 2, but the presence of this greater quantity of 
ash probably arises from the manner in which the specimens wcuo 
selected. No. 2 being evidently chosen, so as to includo, along with 
what is really coal, a thick layer of shale. 

3. This shaly part was of course reduced to powder along witli tlie 
rest, and an average of the wliole taken for analysis ; and thus an 
exaggerated and incorrect idea of the quantity of ash arrived at. 

4. If the shaly portions of No. 2 be excluded, the composition of 
the remainder, or true coal, resembles that of No. 1 as closely as if 
they had been broken from the same mass. 

5. For all practical purposes the accompanying rough analysis 
will ptove sufficient, but a more elaborate one could, if necessary, 
be mad^. 

6. The volatile matter as above given is slightly excessive, for it 
includes the water, as also a small portion of the carbon, which latter 
element will of codrso appear proportion ably less than it ought ; the 
errors, liowevcr, due to these sources are very slight. 
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7. The nature of the volatile gases has not been investigated, iior 
have the several ingredients of the ash been estimated, . 

8. No ti*ace of sulphur was detected, and the blocks of coal have 
carried very well, crumbling very little, though from the torn condition 
of the wax cloth in which they were wrapt up, they had been evidently 
much shaken about. 


From Colonel li. Bated Bmith, Secretary to the QovommeTit of India, Public 
IVorkif Department, to the Seerctary to the Oovemment of Pwnjah, — JVb. C78C, 
dated Port William, nth September 1859. 

With reference to your letters Nos. 873 — 1819 and 404 — 1964, 
dated 5th and 22nd ultimo, I am direc^ted to forward, for the informa- 
tion of His Honor the Lieutenant-Governor, a copy of the report 
received from the Geological Survey Office on the specimens of coal 
forwarded with your letter of the 5th August. 

2. The report is so encouraging, and the discovery will be of such 
vast importance if the coal is in workable cpiantity, that His Excellency 
the Governor General in Council has resolved on having the localities 
examined by a competent and scientific geologist, who will be able to 
furnish the Government with definite and reliable information both on 
the scientific and economic conditions of the deposits. His Excellency 
has therefore selected for the duty Mr. H. Medlicott, the Professor of 
Geology in the Thomason College, a gentleman w^ll qualified for the 
work, and in whose opinions on such a question His Lordship has every 
confidence. 

3, Mr. Medlicott has been directed to proceed to Murree as early 
as practicable, and there to await the instructions of the Lieutenant- 
Governor. 


Prom T. Oldham, Esq., Suj>erintendcni of Geological Survey of India, to the Under 
Seirretary to the Government of India, Public Werhs Ikpartm^nt, — No, 297, 
dated Zrd October 1859. 

Adverting to your letters No. 5995, dated 29th August 1859, and 
No. 6215, dated 5th September, together "with the correspondence 
forwarded therewith relating to the discovery of coal in the vicinity of 
Murree, I have now the honor to report — 

2. During my absence on duty in Madras, from whence T have 
only returned a few days, Mr. Medlicott, then in charge of this Office, 
took immediate steps to comply with the request of the Secretary to 
the Governmeut of the Punjab, for an analysis of the specimens of coal 
forwarded, and in his letter No. 294, dated the 21st ultimo, communi* 
cated to you the results, adding a few remarks. From that communica- 
tion, you will hav^e perceived that so far as the quality of the minerals 
forwarded wa.s concerned, tljey represented good useful mel, on the whole, 
better than the average quality of Indian coal. 

3. Mr. Medlicott did not enter on any discussion of the probable 
amount of supply, wbicli would seem to be the most important question 
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involved. On this point, I regret exceedingly that, after a careful 
pcrusiil of the Coramittoc s reports, I cannot hold out any favomble 
hopes whatever. In their statement the Committee veiy plainly and 
succinctly give the fact, that in almost every instance where such coal 
was observed they liad cmifleidy dug out the viass, such as it wiis. In 
the only instances in which a vein or bed were seen, these were not more 
than a few inches in thickness, and very limited in length. From all the 
circumstances stated, it appears to mo obvious that in all tho places 
visited, the Committee have only met with repeated instances of what 
they themselves very justly suppose to have boon the fact in one case, 
namely, of detached branches or stems of trees or small isolated accu- 
mulations of vegetable matter, imbedded in the sandstones. In almost 
all such cases tho bark of the tree is found converted into rich spark- 
ling coal, the stem or woody portion itself being often impregnated 
with coaly matter also. And 1 fancy that it is from such layers that 
the best specimens of coal now forwarded have been obtained. 

4. There is not, so far as I can see, anything in the reports of the 
Committee to warrant tlie supposition tliat true beds of coal exist in 
iliat neighbourhood. There is, therefore, 1 conceive, notliing at present 
known to justify the expenditure for shafts, &c., as suggested. 

' I may mention that precis(‘ly ^similar conditions occur in similar 
rocks, at the foot of tho Sikkim Hills, on the Toesta and Sivok Rivens 
(see my notes, Journal Asiatic Society Bengal, Vul. XXIII (1854) 
p. 201). Large fraginculs of steins ami branches of trees are there 
imbedded in the sandstones, from which coal of very promising quality 
\vas obtained, but which proved to bo notliing more than isolated masses 
of no extent. 

5. On the other hand, there is nothing in the geological facts of 
the case to render it impossible that widely extended IkhIs of coal should 
exist there, and it will be very desirable tiuit the attention of tho 
Natives should bo directed ^to the importance of the enquiry, and tho 
communication of any knowledge on the subject of tho occurrence of 
such coal be stimulated by small rewards. I would beg that I may be 
kept acquainted with the results from time to time. And should there 
be any thing to justify a well groimdo<l b<' pe of useful fuel being found, 
I shall be prepared, under the sanction of the Governor General in 
Council, to despatch one of my colleagues, or to proceed myself to 
examine the locality. I am confident that notliing yet reported on 
would justify the expenditure of time required for such an examination. 

6. 1 would bog the favor of your forwarding this letter to tho 
Secretary to Government of the Punjab at your earliest convenience. 


From T. OliDHAM, Esq., Svperintentlent of Geological Surrey of Indian to the 
Under Secr etary to the Govemmenl of Indian Public Worki< Departments-^ 
No. 35h dated mh Novemhet^ 1839. 

I have tlio honor to acknowledge the receipt of the speoimons from 
Mu iToe of coal, &c., forwarded wiwi your letter No. 7888, dated l,3th 
November 1859. 
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These specimens liavo been examined, although I did not think 
that any of them demanded a chemical analysis ; they aic in all res- 
pects similar to those formerly reported on. 

The specimen labelled as supposed by the Committee to be a 
portion of a tree” is so. It is a portion of a stem impregnated with 
silica^ and so petrified, with minute strings of coaly matter attached. 


From C. A. Oldham, Bsq., in charge of Geological Sivrv^ Office, to the Under 
Secretary to the Gommm(mt of India, Public Works JDepartmmt, — No, 300, 
dated 7m Decembet* 1859. 

In the absence from Calcutta of the Superintendent of the Geolo- 
gical Survey of India, J am instructed to forward to you the accompany- 
ing copy of the report furnished to the Government of the Punjab 
by H, B. Medlicott, Esq., Geological Survey, on the reported coal of 
Murree and of Kotlee. 


From H, B. Medlicott, Esq., Geological Sarveg of India, to the Secretary to 
Government of the Punjab, dated Camqy Wiirrcc, 7th November 1859. 

Owing, as I conjecture, to the great desire of Government, that 
coal should be found within British torritory, what must be considered 
as the real business of my hurried deputation to the Punjab was hot 
put into my liands for some time after my arrival at Murree. For the 
first twelve days I was engaged in visiting the localities examined by the 
Committee appointed by His Honor the Lieutenant-Governor, as well as 
several other places reported by the Natives since this Committee ceased 
to act. All these localities are in the Hills of the Rawul Pindcc 
district between the meridian of Murree and the River Jhelum. My 
researches here proving altogether unpromising, I asked to be shown 
the report by Mr. Calvert, an Assistant Engineer on the Punjab 
Railway, on a place in the Cashmere territory not far from the Jhelum, 
in which report I was told Mr. Calvert asserj^ed the existence of regular 
seams of good coal. From this report and the file of papers connected 
with it, I perceived at once that the coal in Jummoo, and thc 3 rocks 
with which it is associated, are entirely different in character from what 
I IioaI seen in the hills east of Mun*ce. Had I seen this report in the 
first instance, I should have been satisfied by a much more cursory 
examination of the Murree rocks, but thinking the conditions of all 
were alike, I wishgd, in compliance with xMr. Oldham s instructions, to 
leave no place unseen. With the permission of Government I there- 
fore proceeded at once to examine the coal deposit near Kotlee in 
J ummoo. The discovery of coal and the statements that have been 
published of its abundance in these hills, originated from Mr. Calvert s 
report. I may then preface my account by a concise relation of the 
circumstances connected with this discovery. Mr. Brunton, Chief 
Engineer of the Punjab Railway, accompanied by Major Medley and 
Mr. Calvert, went to Jummoo, in May or June 1859, for the purpose 
of enquiring into the possibility of procuring coal in tlie Caslnncio 
tenitory. The Maharajah so far afforded them evory encouragement ; 
among a number (J samples collided by his orders for their inspection* 
one nas iccoguiscd as good coal, the others were lignite, The examin- 
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ation of one locality of this ligait# at Ak*ioro\^6a ^ 
sufficient to satisfy Mar* Ertiuton. iijsetestoi^ of 

respoctiog it ; it occurs vn vOry limited patokss 
sandstone^ and ftp dpuH similar to vhat t ip the 

Hills. Caiyeit by Jfr. Brimtoii topiatouap the lodmity 

from one speoimpn was procured peer on * the 

River romiel)L/-h tnbtiiary of the Jhelum. I rie^ hot repeat the 
details of Mr, Culvert’s description ; it was such as to satisfy 
Mr. Bimuton and Major jSreathed of the quality and a^ndance of tlie . 
coah so much so that ine latter officer recommended that no further 
survey or enquiry should be made regarding it until an exchange of 
territory or some other arrangement for the extraction of the coal 
could be agreed upon with the Maharajah^ lest His Highness should 
become unreasonable in his demadds. 

Before discussing the coal formation of Kotlee, 1 wish to explain 
the case of the Murree Hills, and in the hope of satisfying those who 
are not familiar with such subjects, yet are unwilling to relinquish the 
hopes that have been raised, I would very briefly state the few simple 
facts upon which my opinion is founded. First, respecting the chemical 
or mineraldgicai question — the quality. The fossil substances used as 
fuel, and most of which are known by the generic namQ, of coal,” 
present every shade of composition, from that of wood to that of char- 
coal, which is approximately pure carbon : the process is one of carbo- 
nixatioB, or more properly the escape and modification of the volatile 
elements of the vegetable substance ; the varieties thus presented are 
known as *‘peat,'^ lignite,^* ‘‘ common bituminous coal/' and stone- 
coal^' or anthracite it is more or less arbitrary at what points of the 
scale these names are severally applicable ; for lignite and coal proper, 
it is usual to draw the line between the coals that do, and those that do 
not yidd a hard cohesive coke, and it has been found that this pi’oper- 
ty of coking does not exist, or but very imperfectly exists, when the 
volatile ingredients exceed about 25 per cent., or more generally the 
heating quality of coal is in proportion to the degree of carbonization. 
As an attendant fact, in lignite the vegetable structure is still more 
or less viUble. Lignites, however, form a valuable fuel, when better 
coal Cournot be procured. The geological facts affecting the quantity 
are &|dally simple. Vegetable substan|fc« become fossil (buried) in 
two ways, by accumulation in the place of their, growth, and the 
covering ov^ of such accumulations by sedimentarjr matter con- 
sequent upoia the slow changes of level of the earths surface; or 
else, v^et^Ie suIjiStancOs become shifted and deposited with other 
sedifhentatyv master. The most regular and continuous deposits of Coal 
are pfoye^ to have been formed Ih the former manlier. The facts by which 
a is ^idedJn a search for coal are directly by the nature of the 

rockSi .^d the pre^enco in them of vegetable impressions ; and indirectly 
by hdti^ afjen^s of rocks in which coal is known to occur in one 
loealitv/ahd its poin he can infer the probable Or 

possible pr^dne^ of coal iii\the same group of strata in other localitxe#;,. 
moreover, he is enabled to follow out any particular bed by studying tk« 
amount flSid direction of the diSloOatidns tb which the series hayis been 
subject since its formation. 
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The Murree cool k Ugniis ; a good epeeinaenof it analyzed io the 
laboratory o^the Jud^ per cent, of vola- 

tile maltplr; iii all the ^iipecimeDS the woody fifoa is reeo|fnia»tole. 1 
have eximih^d 18 localities, widely scattered through cods^es^hl^ 
tahge of hills, and all present the same features. - ■ - 

The coal In ei^ c^n%ifirts of the stems am} roe^ of trhes iipb^ied 
io the thick beds df eol^t Sand -stone of the lower Siwallk 
the uiiddle tertiary period of geologists. When the 
crviBhed> the ifrhofe- 2 td S inches thick ts lignite; in otb^ the 
core is mostly ailiciiffed (petrified) wood, the hark alone being pure lignite. 
I did not see any place where half a tnaund of the substance could be 
extracted. 

It is certainly not impossible that at some place in the group, a 
sufficient accumulation of such materials may have been formed to make 
it worth working ; but to exhami this possibility would be the work of 
years ; the specimens are not confined to any definite positiop. in the 
fomation, but scattered through a great thickness of strata, so that it 
would be almost a blind search through the whole. For such a search 
no method could be so good as that of offering a high reward among 
the inhabitants, whose doily occupations make them accjuainted with 
every porti 9 u of the ground, for tl>e discovery of a useful <^uanUty of 
coal. As for boring or trenching it would simply be incurring expense 
on the strength of barest possibility. For this area alone we might, 
I think, rest upon the probahiUiy afforded by the nniformly unpromising 
character of so many widely distributed localities, but this judgment is 
much confirmed by the extensive experience of these same rocks tlirough- 
out the tength of British Himalayas, where attention hae been turned to 
the point, and with the same result. 1 could show many plac^ in the 
lower Siwalik rocks, between the Sutlej and Nepal, where precisely 
similar nests of lignite can be seen. 

I now come to the Kotlee coal. Captain Babbage and I had some 
trouble in fin<liug the localities mentioned in Mr. Calvert s report, owing 
to an unaccountable mistake made by that gentleman in bis sketch map 
tu which the ravine of the Hills with Dundela and Mohara is placed on 
the west instead of on the east of the Poonch, the main river flawing 
past Kotlee. Arrived at Dundela, however, we had no difficulty in 
recognizing the lUam features expressed in the drawings. In examiniug 
this case, T wish, as far as possible, to accept Mr. Calvert^s data tjWe 
are some few spots marked on his plan as anthracite, and I obnid 

not did^Oter oh the ground, but this hardly affects tho generid qwUon. 

The rocks in the immediate vicinity of Dund^ are thin <^bon- 
aceous shales and grits^^ with earthy ferruginous limestones ; aihjfnig 
them is “ fhe had or seam of coal or anthracite, v§,rying Sn thickness 
from one inch to n wly two feet, undulating in oh^bers or baches, 
more than in a continuous even seam.'* This is Mr. CalVeit’s d^si^p- 
tion of the spot he Elected, from which to take ids aat^es, hud it 
may serve as tj/ipe of all that is actualty viable, ifoir, as 

I remarked abw, hur diyriori knowledge or direct Obsemtion (djori 
of uctually seeing | 06 d beds of coal) can he but very vague rocks 
enumerated are no.^diibt such as are frequently associated with coal' but 
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it were -contPMt experieiioe to A } 

effect, -nisre isoo kiad ^ 

and iana/weas ina^eee ■ are reeonW of ^ in-l. ratnft^ . F po*!*- 

carboraaceons, «s «» c**®» without na*^a<JociBt wuH 

these facts alone. ;tlie»«fote., 1 am coovmeed Suft 

4jS®5j&Sai0l?5»ggeBt -a fwrt^r exploration of the 

SSSi^^esulilng in L S 

35 Sy wining operations aep^p^ by 

orShrfe “as carboniferous strata” and mountain hme-stone. ^ 

?n%^^°3u^d."’' he'L^Siibr st^wn 

S! “.rf ‘’■'.^rpS^^or Si*c 

lSllec?\Td;n5''“ 

comparison of these^-ocks of'the Journal 

A^S Sne5)^ hat no ^^oubt that these coal measures are the same 

ShaWblr (;. f » “ as “ ^ 

'conS! 

question ot vai . h . , discontinuous seams of coal m 

are umform, one o two .»rcgu‘ar instances of attempts tq 

carbonaceous alum shales. He g • .• i • j to anv one under- 

,ori U .nd hi, „p,rt -'"U ' f * ““‘.rSS'uJ X“nt .?V»itiv, 

taking fuiiJier experiments What was at ^ 

SfordeSded'^^oJabSy 

the w^er stritta are so crushed «P J^ie ^GeographicaHy. 

could' W be depended on for ten yards at a time, w b 
Dun4ala is. more ioacdessible than any part of the Sal St 
mbr^^er m inilepbhdent territory. ... 

i£«A<i .»«»,!«». it a “I i-probjbU lh.t m . *)i« Pfe 
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In fine, It is ray unliesitatiiig opinion that the rocks, Dundcta 
give no prospect qf a us^nl supply of oockh v . 

As regards iron, I did not see anything at I>undela that d^rVes to 
be called an ore : that \<rhich the Natives work very near at Mpharee 
is very poor compared to moat Indian ores. 

' # ' ' ’ ' V 

It IS a conoretionary haematite (red oxide) .but v^ imperfectly 
separated from the clays both locally and in the mass, winch is iiregnlar 
in size and direction ; being apparently consequent upon the contortion 
and modification of the carbonaceous and ferruginous shales ; its occurs 
rence is very 'uncertain, much of what the Natives work being found 
in isolated patches in the hard lime-stone. 

It is much to be regretted that the expectations of Government and 
of the public should have been so needlessly excited : and it is equally 
to be wondered at, that this could have been effected by such a docu- 
ment as Mr. Calvert's report, a single perusal of which could npt fail 
to suggest grave doubts to any one who was competent to give an 
opinion in the matter. 

I think it probable that localities similar to Dundela may be found 
in our own territory as I have noticed that the nummulitic rocks come 
to the surface again along a line west of Murree. 

I will investigate this further*bcfore I leave the Hills. 


Addiiimial report 61/ H. B MifOLicoTT, EsQ. 

After my return to Murree from the Jummoo territory, there were 
still two places, Bukkoto and Shah Durrah, reported by the Natives 
as coal localities/' and that I had not seen. From their position 
I thought that both might be representatives of wliat I had seen at 
Dundela : sample from Shah Durrah confirmed this opinion ; the 
Bukkote locality did not prove as I expected ; it is, like all the pre- 
vious cases in tlie Murree district, a broken thread of lignite in mas- 
sive soft sand-stone. 

At Shah Durrah, the section is very like that at Dundela. Soft 
carbonaceous shales cropping out along the base of a lime-stone ridge, 
and between this and a band of red sand-stones and clays. I did not 
succeed in getting a sound specimen of the coal, even by digging into 
the bank ; the man who had procured the sample said that the place 
had since then been set on tire, and, indeed, it had<fll t]»e appearance 
of having undergone slow combustion ; there was much sulphureous 
efflorescence about the surface. The villagers stated that small quanti- 
ties of sulphur had formerly been extracted at this spot. This feet is 
a further point of identification with the beds already described in the 
Salt Range ; in parts of the Salt Range, sulphur is obW^tetJ fepm^the 
same set of beds as the lignite. Altlmugh the actual show of coal at 
the surface is not so great at Shah Durr^ as at Dtpadela, I would have 
juvSt as little confidfence of obtaining a supply from one place as from^ 
the other. The qn^tion is then brought back to the Salt fonge, where 
it has already been so often discussed. 
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In compliance with mstructiona fixmi Laliore, I accompanied 
Mr. Bruuton to see the old coal diggings at the base of the hiljb near 
the village of Seilah ; as no satisfactory opinion could be filrpied from 
the inspection of a single locality, I spent some days, after Mr* Brun- 
ton"s return to Lahore, in examining the rocks at other places. I trust 
that fhe following conclusions may^ depended on as for as facts are 
required. I need not add to those publisbed in Dr. Flemiqg^s report ; 
it would he easy of course to lengthen the list of places where the 
coal shales come to the surfrifte, but this would be nothing to the pur- 
pose. -^Dr. Fleming has, if any thing, given too favorable an opinion. 

The first question commonly suggested is, may we not expect more 
by boring or shaft sinking? In respect of the quantity to be found, I 
think this admits of a most lyiequivocal negative answer, as is very 
easily understood by the following considerations : The complicated 
disturbance and subsequent excavation to which these rocks have Ij^ea 
subjected were such as to expose, repeatedly, and in every direction, 
the entire series of strata ; now, let it be recollected that coal occurs in 
beds, not in lodes or veins, and that therefore, every part of these 
now exposed surfaces, the coal bed among the rest, was once as deeply 
buried as 18 at present its continuation into the heart of the range ; 
thus, by boring we should only take one additional section of the series, 
of which we l»ave already such a great number, naturally exposed to 
day-light. Without a single exception, those natural sections are un- 
promising ; they show that the coal, though occurring with hut little 
interruption over a very large area, is nowhere of sufficient thickness, 
or sufficiently constant at a moderate thickness, to give a certainty of 
an abundant supply. 

With the intention of testing its qualify, I should be equally 
against going to any direct expense. I believe that the depth of iJO or 
30 feet from the outcrop would give a fair sample of what might be 
expected all through ; and the Native mine we visited extciided to a 
much greater depth from the surface. 

There .still remains the question as to whether this coal, such as 
it is, had not better be worked methodically, than left to the crooked 
devices of the Natives. The answer to this had better be postponed. 
The economy of systematic works would notlx) felt for a long time 
after commencing operationvS. Such a poor seam as this might never 
repay much outlay in working it ; besides, it still remains to be seen if 
the stuff is worka|)Je at any price. I have no doubt that the Natives, 
if left to themselves, would turn out a \arge quantity of coal at a 
cheaper rate than under European superintendence, and it is irr this 
way that I would suggest the experiment to be made : indeed, this is 
what Mr. Bmntoq at once determined upon doing when he had seen 
th6 Seilah. With proper precautions, I think this course 

will giW the means . of deciding whether any thing pore can be done 
or is worth doing. Mr* Biuoton told me that a Native had offered to 
deliyer the c6al at Mooltan for eight annajf a maund ; looking it 
fimt as an experiment, I would not be inclined to drive a bargain ; 
a good price would be a principal means of procuring the best that is 
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to be had ; the chief diiiculty will be to free the coal -from the ahale 
with which it is asmnated» into whidt it gradiiwles } U the piice is 
low, no trouble wiU be to effect tbis^ and the first 

trial might thus be frustrated. . v ^ 

Before any experimei^t pi regular mining is undertakei^," 
such hereafter prove’ advisable, it were n>ost ^^esiraWe iti 
instance to have a detailed geological exaiaine^tioii ana^inap 
the entire area. This would require some contadd^aVle tlmg ^ ]t 

do not think that the Geological Survey of India is prepared to ijp^^er- 
take it during this season. But I beg respectfully to warn the Goyerp- 
ment of entrusting such an experiment to a man >yhoso only qualifi- 
cation may be a familiarity with the use of the pick^ or experience in 
the trade of shaft sinking. I have so often in India seen mistakes 
of this kind made that I think it my duty, as a servant of Goveitunent, 
to ^ve a caution when I have an opportunity. 

In the foregoing report, I have throughout endeavored to 
my facts and reasons intelligible to those not familiar with such sub- 
jects, believing that this was expected from me ; it would have been 
easy to express my opinion in as many lines as I have taken pages. 

Having now, in a manner, completed the several direct commis- 
^ioiKS on which I was deputed to the Punjab, 1 return to the work I was 
previously engaged in. • 


C. A. Oldham, Esq., A.msfani in charge Geological Surreg Office, ic the 
' Under Secretary to the Gorernmeni of India Fahlic Works Department 
No, 362, dated Deoemher 1869. 

In the absence from Calcntba of the Superintendent of the 
Geological Survey, I am instructed to forward to you the annexed 
memorandum of the analysis of two additional specimens of coal 
leceived from H. B, Medlicott, Esq. The general character of the 
coal is that of a hard antliraoiic. • 


Analysis of ttvo specimens of Coal from Kotlec, Pmijah, 


No. 1. 

Carbon ... 90 6 per cent 

Volatile matter 4 0 ,, 

Ash ... 6 5 „ 


No, 2. 

Carbon ... 90 per eent^ 

Volatile ... 6 ,, 

Ash ... 4 „ 


APPENDIX V. 


Mfmofmdnfiti m ikt: tesulle of a evnory examimtion of the Sait 

and parts qf ike distnets of Bnnnoo and Kahat, t&ifk a ^eeiat imm 
to tie mineral resources of those districts. By T* Bsq., 

Superiuteuden^t^goloyical Survey of India, dated 


At the cdmiuehcVineiil of the present year (18641, 1 receiwd 
Mr. T. Login, thetr Ritecutivc Engineer in charge of the salt mines 
ami othei >^orks in the Salt-Range^ several communications, bringiog 
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to my notice fiicts regarding t&e stsM nf tliese 

and al$o Wtmsdy directing atteMdii W tte fe«t 
had w^fae Salt-Range in 

more mlaediateiy engaged at many pointe^ and in conaid#d^I<^M)nd^ 

Mr. I^in expressed an eager derire inat the whole area jdiej^d be 

tn rf!^f l^wrn ba^py to furnish Jlr. Login with the iisd^ts 
of i^al^a pf the aSeeimeiis he had forwarded, and with my owhJ>|wni^^ 
ith bf Jwr»si I also stated to Mm that arrangements bad 

bei^ nbatiy ebtpplefed to enable the Geolomcal Survey to take up the 
examination of the Salt^Bange in detail during the cold season 

before which time I hoped that the maps of that portion of 
the cbuhtrjf^ whjch had now been for some years in the Iiands^ of tlio 
epgravor in England would be completed. I tad long been atixious to 
take uji the district, from a conviction that it would hot only prove 
of gteat interest (and possibly also of great economic value) , but also 
that it would prove the key to the structure of many parts of North- 
Western India, where there did not exist the same facilities for uu- 
ravelliag the relations of the rocks. But as no maps were available, 
on which to record the observations of the geologist, I thought it wiser 
to defer this work for a time until it could be properly done. And it 
did not appear to me that there was anything in the facts mentioned 
by Mr. Login, which was either so novel or so important as to call for a 
hasty visit, ' 

Subsequently, while engaged in ^the geological examination of a 
portion of Behar. in the early part of February, I was desired by His 
Excellency the Governor General to comply with the earnest request 
of the Hon^ble the Lieutenant Governor of the Punjab that these 
coal beds might be examined and reported on at once. 

Delaying only the few hours necessary to break up my camp, and 
to procure the necessary maps, &c., I proceeded at once to Lahore. 
I found there that, by the kindness of the Lieutenant Governor, excel- 
lent arrangements had been made for my getting on at once to the 
Salt- Range where His Hondr then was in camp ; and I had the pleasure 
of Colonel Maclagari’s company for this part of the route. I joined the 
Lieutenant Qpvernor at Baghan walla on the 1st March, and for some 
time I had the advantage of moving about with his camp. Sul}gequently 
I separated, and proceeded steadily along ihe entire Salt-Range to the 
westward, Visiting eve^ known locality where coal, or anything like it, 
had been noticed At Kalahagh, I crossed the Indus, and pushed on 
to the west some distance into the Bunnoo district, to visit some places 
where coal had been reported at the foot of the Cbichali and Lowaghur 
Hills. Thence turning back, I marched through the Chichali Pass, and 
right iN»:oss the Kohat district to Pe&hawur, making such detours as 
h^ssary beipe and there. 

District Officers I am very greatly indebted for their 
active "in<l most fr as ivdl as for their valued and hoarty 

personal Irindness*^ Hia Honor the Lieutenant Governor bad been gpod 
enough to communicate my arrival to them; and without their assist- 
ance, I should have been unable to accomplish the task . I ^ had 
undertaken. 
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Arriving thus late in the year, it Wits at <wce cleai^ that no detailed 
geological examination df the Range was prttcticabife%ltiiitif the remam- 
der of the working season. I therefore determined to cohfii^ 
to a careAiL examinattoii only of those spots where coal fead 
From the feet too, that tiie Natives had all been stimtdatod tO;a oarOful 
search for any such locality, I knew that there Waa very 
of my finding any place which they had not already known Oi^' and if 
I had devoted the necessary time to such detail in any one place, it 
would have been impossible to have visited many of the other Ibcalities 
before the hot weather had driven me from the field, 

Frettd&iug thus far, I shall not feel it necessary to enter here into 
any detailed discussion of geological points ; many of wbicb, and of the 
highest interest and importance, have arisen during my visit, but shall 
confine myself to a simple detail of the localities I visited, and of the 
facts noticed at each. 

This so-called Salt-Range coal has however given rise to much 
and very irrelevant discussion, and it may be desirable, therefore, to ofFei* 
a few general remarks before entering on any detail. 

It has in the first place been freely stated that the fact of the 
occurrence of this mineral fuel was discovered within the last fevir 
months, or if this were not altogether a new discovery, that new locali- 
ties where the coal occuired under far more favorable conditions than 
had been noticed elsewhere, had* recently been brought to light. This 
is altogether a mistake. The so-called coals or lignites of the Salt- 
Range were noticed in some detail (besides casual notices by other^, so 
long since as 1843, by Dr. Wm. Jameson, now Superintendent of the 
Botanical Gardens at Saharunpore.* Tliis was many years before the 
country had passed under British rule. More recently Dr, Fleming, 
in his earlier sketch of the Salt-Range, its coal and other minerals, 
published in the Journal of the Asiatic Society of Bengal for Novem- 
W 1848, and in his more detailed report in 1863,t noticed tbk lignite 
at length, and gave a list of many localities Where it liad been examined 
either by himself or by his able colleagues, Mr. W. Pitrdoo and Mr. W. 
Theobald* Mr. Theobald himself subsequently (1854) ijoticed these 
deposits of coal.J 

Recently the Natives of the bill sides haye been encoqrr^ed to give 
more careful search for such beds, and have been stlmu^tqd ’ljiy the 
proop^t xewards to bring to notice the occurrence . of any such .coal 
wherever they n^ight see it. And in consequence of this, a few locali- 
ties, chie|ly ift out-of-the-way, and difficultly accessible, places have been 
made kuo^ yvhioh bad not previously been noticed. 

* jevml Asl^ic Bengal, 1843, p, 183. 

t Jeufnal ISeagial, 1858, p. 280, Ac. VidiiabW f Sport reflnptg 

high cre^t on imhU <^Ue»ga^ TUe map, oompMe3 Cetoni or^^lipi) ^ 

Mr. nirdon. Is an although too small to admit of mndh detail I am 

to diiRir from' Ur, on important geoTogtoal ruiitits, "but so Far tha )S 

coucemed liis remaths w And I have arrh’od at veiy siinlW VoiieMiM 

clRiDlnation of these deposit^. 

t Journal Asiatic Society., Bengal 1801, p. 651, &c. 
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Without a single exc<^piioA 1 may state that locaKti^ are 
not of slightest value as sources of fuel^, And idl jpl^^ 
where * jjoal' is now known to exist* and where there appears to ^ th® 
l€^t clmuceof such ‘coal* being obtained in any qu^ity^ b^Ve beep 
known for the last ten years, if not more. It is, a tPispppli^ 

oaUopof terms to speak of any recent discoveries either by myself 
or othera ^ 

The increased attention recently directed to these deposits was 
simply one of those oases of every-day occurrence in this country, 
where an active and zealous officer coming newly to the district and 
unacquainted with what had previously been done, seeing thc^lideposits, 
most properly and most naturally brought them at once to the notice 
of others, and thus attracted attention to the matter. Similar results 
must always be the case with regard to such mineral Irealth so 
long as the country has not been carefully examined and mapped 
geologically ; and it most strongly and forcibly illustrartes the necessity 
for such careful examination and record at the earliest possible date. 
Such maps and records would at least have the high value of 
preventing any waste of money and time without sufficient con- 
siderati<m. The present is not by any means the only case I 
could refer to. In reality, in a country of the vast extent of area 
which India presents, and regarding the structure and mineral re- 
sources of which so httle has been hitherto known, the value of such 
geological information will, in by far the majority of cases, be the 
quasi-negative one of preventing useless expenditure in misguided 
dii^ections (and this it has done in many important cases), rather than 
encouraging exertion in the few instances where such is likely to be 
properly rewarded. 

There have then in the Salt-Range no new discoveries of coal 
worth anything within the last few years. 

Much has also been written and said, and much ai^iment has 
been expended, in discussing the supposed differences between lignite ilnd 
coal ; and much that is erroneous in principle, and erroneous in faict, has 
been urged on either side. In a practical enquiry of this kind 1 think 
such attempts at minute distinctions in a mineral so varied nnd so vary- 
ing in character as coals gnd lignites are, and which pass by impercep- 
tible, gradations One into the other, entirely out of place, and Without 
any useful result. Provided a good useful mineral fuel be obt^^, it 
matters little practically wheUier the streak left by scratching 
mineral with a knife be brown or be black. The primary questiotf is 
not whether the fuel be equal in quality to other fuels, or whetlter it 
cfontain a higher or lower percentage of ash, or simply Whether it be 
l^ter or worse than other fuels. These questions of commrative or 
relative value are all of nnquestionable importance, but the first and 
to be es^ is, whetlmr it be a feet that the ftcel exist 
or nbt^ an€ what quantityj And this fact in no wiy 

upoUnthe mipexah^cal question of whether tho fhel be a 
or a e<mi, it be of tertiary or secondary or other 

age. 

a 
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Much of tho geological reasoning been put forward has 

been based upon the state of geological infoTtnatiop of of a 

century since, and in some cases, eren on an imperfect couc^tion of 
that. The long since eJftploded idea that useful mineral foel qo& 
be obtained from r^ke belonging to one fixed geological horixon kas 
been boldly ^pealed to, and most confident assempbe Stve h^n 
upon tlm. Even the Ino^it delusive hopes have been hn^d out to ind|tee> 
further ^arch for coal in these districts among rocks Which occmted 
nearly on this geological horizon — ‘hopes whi^ half an bourse in- 
spection of the tooks on the ground would have shown to be utterly 
fallacious* ^ 

Tbe^i^rod action of coalj or other mineral fuel of the general 
obaranter of coal varying slightly in composition, ia simply the result of 
certain physical conditions acting on acc^imulated masses of vegetable 
matter, and producing certain chemical changes and decompositions in 
that vegetablefmatter. Ajnd there is not the slightest ground for sup»* 
posing that these conditions may not have existed, and have not existed 
in different places, at very different periods (geological). In truth, we 
know that this has been the case, and the facts ascertained regarding 
the geological history of one country cannot be admitted as applicable 
to the succession of events in another and perhaps distant land. Each 
must be worked out for itself. 

It may be perfectly true th^t all the useful deposits of coal in 
Northern Europe belong to one long-continued but connected period in 
geological history. This fact has, for that portion of the earth's 
surface, beeu established by such careful and wide-spread induction 
that it may be admitted as a law for that area. But it would be 
erroneous to a degree to attempt to apply the same law to other 
countries without the same careful investigation of facts previously* 
And very probably the result of this investigation would be to show 
the inapplicability of the law. A single instance may suffice to show 
this. If the reasoning I have alluded to were admitted, it would lead 
to the conclusion that no workable or useful coal had yet been found 
in India : a conclusion to which I fancy the wealthy coal proprietors in 
the Raneegunge and other districts would give a very curt reply* Yet 
it IS tolerably certain, that these deposits do not belong exactly to the 
same geological period or horizon as do the English coal measures. 

I reject, therefore, altogether the reasonings which have been so 
eargerly put forward as geological, that if thii fuel in the Salt-l^ge 
^ geological age to which it has been referred (and I believe 

corr^c(t^ referred^ it must then^ore be useless ; or if npt useless, that it 
must occur in sucm** small and irregularly developed q^uai^tltief that it 
ui^pfitable to work. Such reasonings not baaed on any 
sound "g^ol^ical considerations, and repiesent ^ state of geological 
enquiry fr^ which the science has long siiu^ emerg^ Oranring 4hat« 
these bed^; in the ^ tei^ry age ^emcgica|ty speaking 

this fact^ taken sdone, gives no good ground for sutmoSing that^ 

‘ coal ' should JwMiin itself, should be limited in qiiautity, or should 
be irre^Iw m d^Vei(^eat. And yet it may Ije nuit* W Ou^t 
such IS in reality t% cale. Still we have not yet a^J^njttOatftd 
facts to base upon the^ a law of induction tliat it will fee so. 
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We have utot mi|5cieiail ki^ewledge in d^il ot the pectdia^rK^^s 
of^ In^diaip, repk-fd^^ has ehr inforiSa^tioa on twse pdinW 

b^h s^ciently i^ted and to enable iis jfc few* 

any.,c^mty^’{o 

, An ^^^edt inst^ qt \im naf^t M' id tiiw very 

9 pal dT 'the Satt-tfengef li ^ijdottfetedly to thVgJ^if 
mnllltic pe)dod^^r ffedlc^st^. add it also undoubted^ 

enly on^ dne bxed and well-defined horizon in that g^at period." Etk- 
amination has recently proved that the so-called codl at iynah in 
i^indej Qccprs at ,the same horiison, and is accompanied PV beds 
dltqgel^r sixmlar in character* It is in fact probaple thiif afi in- 
terrupted, hut, on the whole, a continuous and aCtuii^t connexion Will 
hereafter be proved to exist between the rocks in the Sali'Bap^e hUd 
those exuding through Scinde to the sea near KuVi^chee,^ And 
when this is the case, it is perfectly justifiable to teasoti ftpm the 
character of , the deposits in one place to its probabib character, in 
another. But there are in India other localities where ooals occur, of 
the same general period geologically, and yet very widely separated in 
time of ♦production as well as in space. This numnmlitic series is of 
vast thickness, it may bo divided into at least three well marked gJmups, 
all characterized by distinct forms of life, and each representing i Vast 
lapse , of time in its formation, Sonfe of these nummulitic coals oocuri 
as in the Salt-Range, at the very base of this great series, others at the 
very top (if not of a more recent date). They are accompanied by other 
deposits of a totally different character, and have altogether been ac- 
cumulated under totally different conditions. To base, therefore, any 
reasoning regarding these beds on the single fact (even if this were 
established beyond a doubt) that they belonged to the same general 
epoch would be fallacious. And, until these variations are known in 
some greater detail than now, it will be quite unsafe to teason from the 
single fact of coincidence or supposed coincidence in geological age to 
the very complex conclusion of a similarity in the resulting deposits. 

Every such case of the occurrence of beds of mineral fuel, especially 
in a new country and widely separated from other localities, the 
geological history of which is known, must be determined from an 
mvestigatipu of the facts of that case and not from apy general 

reaisomng sutmosed to be applicable to it by persons who bammever 
seen the place. / ' 


I think it right to put fotwa^xl these views felearly, becaUsl^IAave 
Seen veig!' 'iKMitiye statements to the opposite effect set forth m a Very 
aUthort wiw way, which statements assumed to be based upon geologi- 
oalf; reaeomngas of facts. I can only express my own entire dissent from 
Mtbh, and my have arisen from a mistaken eonoeption of 

and unsatis&etory induetioa ff'nm l^se 

'iuj^h 'Wbwe ^at I did pot.ednii 
df 'the 'Saft-SangOT’ 
dMallM ' w^t^er such fuel could be 

* The ‘ coal* found in stuill quanti^ near Dera Ghazee Khan and in some other places 
Xraxui'Iudub tends to ahow this conUnuit^ of depo^itb. 
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notj although I quite admitted that the geological age of this had been 
approximately determined, 

I shall now briefly note, in succession^ the several localities I visited ; 
and I shall take these in t^be order in which they would be tnet in pro- 
ceeding from the eastern end of the Range near Jelalpoor on the Jhelum 
to Kalabagb on the Indus, I shall confine myself to the very shortest 
account of the facts in each case, and offer any general remarks after- 
wards. 

1. Baghanwalla. — B aghanwalla is a village about seventeen 
miles from Find Dadun Khan, and about eight miles from Jelalpoor. * It 
is situated close under the southern scarp of the Salt- Range, on the banks 
of a small stream of fresh water, which here issues from a gorge in the 
hills. Passing up this gorge and over a 'succession of red sandstones and 
of limestone for about two miles and a half, the watershed is reached, 
and the pathway then descends towards the north~(tbis watershed here 
being well to the south of the highest part of the ridge), the drainage 
here being carried out through a deep and narrow gorge which cuts 
through the massive beds of the limestone (nummulitic), and then winds 
through the deeply scarped masses of the newer tertiaiy sandstones. 
The coal is seen crossing the gorge at a dist-ance of about three miles 
from Baghanwalla village to the north-east. At present the road to it is 
a mere mountain path, passing for the greater part of the way along the 
beds of the small streams, which were for the most part dry when I 
visited the place. * It is capable of being much improvcch and possibly a 
better road could be found from the coal’ out northwards, so as to reach 
the Jhelum River by the valley of the Boonah (or Bhoonar) Nullah. 

The coal itself and its associated beds all dip here to the north at a 
liigh angle (63°), and the gorge through which the drainage passes has 
been cut back, just at this point, along the line of the centre of a sharp 
curve or bend in the strata. To the west of this line the limestone and 
underlying coal dip at 58° to the north-west, the strike being as nearly 
as possible south-west; while to the east rtie same beds strike to the 
west-north-west and dip at 63° to the north. With the exception of 
i his very marked bend, the beds hold steadily enough to the east of the 
little wator-course for half a mile nearly, the outcrop being Only broken 
into by the excessive denudation to which all the rocks have been sub- 
ject. jPo the west also the ' coal’ holds on with considerable steadiness, 
and ma^ be traced winding in and out of every gully and ravine on the 
hill ibr about a mile and a half, when it dies out. 

'^V’hefe crossed by the little water-course, the bed of ‘ coal’ is 3 feet 
6 inches thick, with slight irregularities. It is irregular also in its 
jointings, and is flaky. It has all the appearance of having been much 
squeezed and crushed. And it is here, I think, thicker than at either 
side it will be' found to be, the softer bed of coaly matter having yielded 
more freely to the fUrcSs of compression, and been squeezed into t^ie 
larger spaces left by the bending of the less yielding and less flexible b^s 
of solid limestone when they Were curved. The solid limestone above 
the ‘coar is here not more than 75 to 80 feet thick, a fact of 
peculiar interest, when this is compared with the enormous develop- 
ment of the same rock ^ wc pass westwards along the Range. Below 
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the limestone also, and between it and the red sandstones of the lowet* 
rocks, there is not here more than a thickness of some 20 feet of beds 
in all. 

The ' coal ’ is greatly jointed and cracked, and produces, therefore, a 
large amount of smali coal in cutting. When exposed also to the 
atmosphere itself, the larger blocks which are taken out rapidly disinte- 
grate and fail to pieces. Crystals and flakes of gypsum are common on 
the fissures of the ‘ coal/ and iron-pyrites is abundant. The decom^ 
position of this on exposure gives rise to a spontaneous ignition of the 
^ coal/ and much care must be taken if this coal (or indeed any of the 
Salt-Range coal) be worked to keep the galleries quite cl^ of dust 
and small-coal. The heap of dust and coal thrown out of^he small 
openings which had been made h^re had taken fire some days before I 
visited the place. 

Good masses of bright ^ coal,* however, can be obtained from this 
place. 

The high dip (2 to 1) will render it necessary to work this coal in 
successive galleries one over the otlier. The whole of the coal ^can 
readily be extracted, and the walls suffered to creep gradually together 
afterwards. 

The high dip, the unsolid nature of the coal, the tendency to self- 
ignition, and the irregular admixture of earthy patches, arc all serious 
drawbacks to the profitable working of this V)ed of * coaV or lignite. 
There is, nevertheless, a tolerable amount of good useful fuel here. 

The inaccessibility of the locality is of course a question bearing 
rather on the cost of transport, which will be noticed further on. 

2. Keura. — Towards the western side of the wide and open basin 
which occurs above the Keura gorge, and not far from the main scarp 
of the nummulitic limestone which forms the outer edge of this basin 
a bed of coal has been opened into by driving a small heading into 
it. The coal here is very poor, full of iron-pyrites and with layers and 
irregular masses of clay interbedded. It is altogether only 2 feet 
1 1 inches thick, and both roof and floor are bad. It rests upon a 
blueish clay shale with septaria-like concretions. This bed is seen 
in a fallen mass of the rocks, a large mass of limestone and associated 
beds having slipped down along the softer beds below. There is no pros- 
pect here of any coal being worked with any advantage. There is in 
the middle or near the middle of the ^ coal* a small layer of shale which 
appears to be continuous and tolerably regular, and wliich divides tlfb 
bed of ‘ coal' into two. 

3. Pin OR PiND. — In the lands of the village of Pid, and not fgi.r - 
from a bungalow erected there by Mr. Pardon, some ‘coal' has been 
opened into. It is seen on the steep sloping side of the bill facing the 
south, bed dipping to the north or into the hill at 60"* to 64” (2 to 
1), The outer eage of the bed of coal b$s slijmed down slightly so 
as to produce a smaller or flatter dip than this^ (about 40"*) for the first 
few feet. Above the coal are some 15 inches of grey shale, and it 
rests upon a darker colored blackish shale, in which are strings of 
coal. These are more abundant in parts of the bed, and they show a 
tendency to form a second bed of coal. The coal itself is about three 
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feet thick, but has nuiherous layers and small patches of shaU mixed 
"with it. The coal, when pure, is good bright fuel, like the otlieifs a 
good deal broken up hy numerous cracks and joints, and rapidly falls 
down into small fragments after exposure to the air. There is not ,^ite 
so much pyrites here ae id other places. , 

The locality is in some respects favorable 5 it is close to a road 
and easily accessible, and probably a fair afnouht of tnel could l^ Keirei 

But it will be expensive to work, as so little of the bed is etpbs0d| and 
the whole of the coal extracted must be raised to the level of the out- 
crop Tor some time at least. Possibly the bed might be traced round 
the hill 1^6 to a lower level, but there is a thick covering of debris in 
most places, which prevents this being done without detailed search; 

4, DuNDHOTE.—Passing across the wide plain spread out on top of 
the iiummulitic limestone on which the village of Dundhote is perched, 
and dropping over the scarp of this limestone to the west, and down the 
steep slopes of the hill side, in a deep gorge which forms one of the 
drainage gullies, coal has been found ; and a small extent of the bed 
had been excavated here. This coal is seen just on the edge of a great 
fault (or slip) which has brought the nummulitic limestone, and its 
associated coals below, into immediate contact with red and greenish 
grey marls of the salt scries. The junction is clearly seen for about 
200 feet in thickness : the coal has been brought up along the fault for 
a little distance,' and is also seen just beyond it. The bed here is about 
two feet six inches in thickness, covered by greyish shales, and resting 
on blackish shales, with strings of coal. There is, however, no extent 
of this: it is only a small fallen mass of rock and coal, and is useless as 
any permanent source of fuel, which would bo very quickly exhausted* 
The locality also is very inaccessible. 

5. Dundhote. — At another locality about a mile further north 

coal ia seen, dipping to the west, in a small underclifF produced by a 
portion of the main scarp of the limestone having fallen, or slipped out 
from above, the main scarp being continuous along the hjll side about a 
quarter of a mile to the east. In this small undercUff coal has been 
opened out — here the bed is distinctly split up by a band of sandy shale. 
There is some decent fuel in the layers both above and below this, but 
they are too thin to be productive — ^frora 15 to 18 inches and from 10 
to 12 inches. The ' coaF beds also are squeezed out and die away to the 
soutl?, while to the north they are suddenly cut oft. The whole is 
obyirmsly only a fallen mass of no great extent. ? 

• B, PoNDHOTE. — * Coal’ is again seen further to the north and west 
at the top of a long drainage gorge which passes up from tha •salt valley 
below to the main scarp of the nummulitic limestone, where this coal is 
visible* , It is pf'th® saoae general character^ and ofters pp greater 
pect pf simcessful eiy&loxatm^ / 1 

7. NihA.^Close under the village of Nila, C6«d i# geeh' jtiH 
beneath the st#ep cliff of nummulitic limestone, on top 6f ^&h 
this village is placed* Th^ is poor in (Quality, dips hei^ th 85“ 
to the south-easti. It is in precisely the same genend poritiod" in the 
series as at all the ’Other localities. Above it is grey shak about 6 feet 
thick, over which arfe hard ferruginous gritty shales, immediately above 
which lb the nummulitic lime&tone thick and massive. The coal m 
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more 15 inches tljick, and b^low it there are about 8 feet of 
blackish shalles with thin layers of flaky coal, underneath which a^in is 
a jellbwish'^feown calc^bus sandstone (fossiliferous). 

& Near the village of Kuruli similar veins of * coal/ 

. with similar accompanying beds of ahalo vand ferrugbous ciunchy <days» 
'' ari^j^jih^pg |^{|dy to a , thick cliff (ff limestone 

abom ” ■l^yaat'Sip f^ndt hat he?e occurred, and on the top of (he fallen 
masa the yiilage of SLurnU. is placed. To the south of this the limestone 
and associated b<!4e are neen in junction with the red marls, having 
slipped (h>wp oyer them. The ' coal’ is useless, as well as very limited 
in extent.. 

d. Noor^oor. — ^Near the northern end of the grand gorge which 
passes up from the plains to Noorpoor, and under the high cliff of 
limestone along the nearly verti^ face of which the salt-patrol road 
has beon«qatriea» the blackish shales and associated coal are seen^ This 
coal seems to be in very small quantity in the shales, and the whole 
seems to offer little prospect of any successful working, 

10. SoWakhan.— -As at other localities, the coaly seams are found 
under the lAimmulitic limestone, associated with clnnchy grey clay or 
shales, and ferruginous beds. This point is just on the edge of a large 
slip fault, which has brought the limestone down into contact with the 
red and purple marly beds of the salt series. These latter are here 
nearly horizontal, dipping only slightly to the west, while the limestone 
on the contrary dips to 50® to the N. N. E., or even N. E. ; the 
fault line heading to the north-west — south-east. A very large amount 
of debris has fallen here, and to a great extent it conceals the section. 
The whole is, however, greatly broken up, and is of no extent, being 
only a portion of the rocks, far removed, from its natural position, 

11. Dbhiwal. — A little patch of ‘ coaF and coaly shale was found 
in one of the lower spurs of the hills spme few miles from Dehiwal 
village, but said to be within its boundaries. It is perfectly useless as 
a source of fuel, as it is only a small moss included in a heap of debris 
of all kinds, and even if it offered prospect of yielding any amount of 
fuel, this could only be extracted at the risk of life and limb. It is 
only ^ few feet in length, and varies from au inch or two to nearly two 
feet in thickness. 

12. Kotta.-— Under the Chamil Hill, near its base, coal occurs in 
circumstances veiy similar to those we have described in other places. 
This had been to a certain extent worked, and an amount of the cosll 
hod been ^removed for buiming bricks I believe. It is said that the 
disturbed: state of the country in 1857 put a stop to riiis wo^k. The 
coal is seen at the base of a large cliff of the nummulitic limestone, 
which slipped dJown nearly to the base of the hill, and is, within a 

contact with the red marl ^ and sand- 
stones salt series The whole mass of limptoi|e and coal 

undern^^is ^pod deal broken. The locality is convenient from its 
Pf oximity to t^e plains^ $ut there is no prospect of any coptinu^ 
supply, Indeed^ I am disposed to think that almost all the coal that 
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could be obtained here, without %ery excuse, has been already 
removed. Further, the bed is of no thickness. 

Like most of the other localities to which we have referred, this is 
only in a fallen mass of the rocks far removed from its. natural potion, 
and limited in extent and area ; the dip here is also high. 

13. CHAMin-^Coal is again seen under the lofty scaro of the 
limestone at the north-eastern comer of thse great line of cliffs which 
form the southern face of the Chamil plateau, and cattend thence to 
Nursingphooa. In this angle of the cliffs a small stream forms a pretty 
fall over the vertical fitce oi the limestone into a basin below, around 
the sides of which the * coal’ is exposed. This locality is very interest- 

S , not bnly because the section of the coal seams and the associated 
s are fairly seen, but because it is the only place in this paii of the 
hills where the lignite beds and associated shales, &c., are seen in their 
true position, and unfallen. It may be interesting, therefore, to give 
here an approximate section of the beds, as affording a good point of 
comparison with those occurring about the same horizon to the east and 
west in the Range. The beds are regular and steady in dip, 12® to 
north 5° west. The section, neglecting all minor lithological details, is 
here (descending) — 

Feet. Feet. 

Sold nummulitic limeHtone , ... ,,, 100 

Pseudo-conglomeratic beds of ditto ••• ... 50 

More solid ditto ... ... ... 5() 

Flaky and shaly beds, with a few more solid limestone beds , 20 

Solid limestone more flaky and laminar towards bottom 30 

Earthy and nodular ditto ,,, 2 

Solid, hard, regularly thin bedded , ... . 2 

Ditto, in nodular rounded masses, with in’egularly developed 
layers of shaly matter and of pure limestone ... ... 30 

. * — 284 

Blackish eai-thy shales, with some thin layers of sandstone, 
or sandy shales ... ... ... ... 10 

Blackish shales, with a few indistinct strings of coaly matter 10^ 

— 20 

• 

Sandy and shaly beds, hard and ferruginous, jvith nodules of 
iron-pyrites ... ... ... 16 

Earthy, sandy and fenniginous beds ... 5 0 

Ditto, clunchy, pyritous ... ... 1 6 

Coal, not bad fuel, varies from 6 inches to 10 or 12 in thickness 9 
Blackish sandy bed, with strings of carbondiPeous matter, and 

pyrites ... ... ... ... ... 1 6 

Black shales ... ... 2 0 

Coa|, flne jetty coal ••• tfti 6 


Shake, black and clunchy, with strings of coaly matter, small 
andirregniiu 

Sandy feitoginpus cltmdb, with pyrites 
Bkok ahiiies, with nodules of clay-iron-stone in irregular strings 
Bbok earthy shales, breaking up readily into small diee-lixe 
stmaresi some irregular thin &yers of sandy clunch in 
Ham calcareons sandstone 
Sandy shaly beds, darkhlaok grey ... 

Hard calcareous sandstone ,,, 

Sandy shale as. beiore* 


6 

0to2 0 
0 
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Bu< we need not proceed fiu'ther or lower in the seel ion, as no 
trace of coal is seen below : the rocks seen here are of the higliest 
in tore st geologically. 

From the above section, it will be seen that we have here very 
distinctly marked the separation of the coal into two beds, or rather 
groups of beds, a separation which we already noticed as just seen at 
Keura, as more distinct at Pid, and then more so at Duudhote. Here 
there is above a group of shaly beds with strings of coal, 20 feet in 
thickness, under these some eight or nine feet of sandy beds of varied 
color, and then again beneath another group of shaly beds with dis- 
tinct seams of coal. It will also be seen here that the lower group of 
shales is richer in coal than the upper. 

So far, however, as any practical result can be looked for there is 
hero no prospect of any useful workable coal. What there is, is good 
in quality, but seams of 6 or even of 12 inches in thickness, supposing 
them to be regular, would never pay, especially under a thickness of 300 
to 400 feet of solid hard rock. The dip here is favorable, being, as 
already stated, only 12"’; the place is not very difficull of access, but 
there is no workable quantity of coal. 

14. SirNOUK-WAN. — The next locality, pnieeeding westward, wlicre 
coa,l was seen, was up the Sungle oi* Sungle-wan. The position is 
about one mile to the west of the village of Arara, in the deep gorge 
Avhieh has hove bfjon cut. tlirough the limestone and other rocks ; and is 
elos('. to a small herd-feeding hamlet called Diliali (from the trees which 
grow near it). 

The lignite beds are seen at the level of the water in I he bank of 
tJie stream, being only a small patch umler a largii talus of debris at 
Ihe foot of the high scarp of limestone. There arc two thin seams, 
ih(‘ upper 6 inches the lower about 10 to 12 inches, with hard sandy 
clays between. The dip is to south-east at 30'". A broken mass of 
blackisli ferruginous sliaJes covers the coal. The whole is, however, 
only one mass of broken debris, cliffs of which, without any solid rock, 
ol fully 100 feet in thickness, are seen above the lignite. The same 
b(*ds are seem, not far off, in a little water-course up the side of the 
talus, here also much broken up. 

There is here no extent of llie.se beds, even if they held out any 
prospect of being profitably worked, which they do not. 

15. Amb, on Umb. — Far away below this beautifully situated and 
most interesting village, Amb, — at tlie boti^om of one of tlic deep side 
valleys which unite with the main-gorge over which the village is 
placed, a small fallen mass of nummulitic limestone, with a portion of the 
shaly and coaly beds underneath it, has been hunted up. The wdiole 
mass can be readily walked round, as it rests clearly on tlie I'cd marls 
of the salt series below, It Is not altogether more than about a hundred 
yards long, and not fifty in width, and under only a small portion of 
this do the coaly beds occuV, of no value and of* no extent. 

This i.s the most westerly locality in which the so-called '"coal* had 
been noticed to the east of Indus river, Trans Indus— similar deposits 
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had also been found in several places under the bold cUflFs of the 
Lowaghur and Chichali Hills, some of which I visited. 

16. Kalabagh. — In the hill behind the prettily situated and busy 
village of Kalabagh, snmll irregular strings and patches of coaly matter 
occur in the beds of alum-shale or ^ rol’ (which are so largely worked 
for the manufacture of alum, a branch of Industry which has been 
located at Kalabagh for many generations), and especially in the lower 
group of these shales. But these irregular patches of coal have never 
V)een sufficient to induce any attempt to extract them as coal, al- 
though their occurrence in the shale makes the latter more easily 
roasted and worked. The ' coal’ of Kalabagh we shall allude to 
presently. 

At Kalabagh the nummulitic limestone and its avSsociated shales 
and beds, wind] are not soeu for some distance from the Indus to the 
east, come in again. Under this limestone here, in exactly the same 
position as the coal occurs in the more eastern portion of the Salt- 
Range, we find a thick group ol‘ beds of alum-shale, with small and 
irregular strings of ' coal’. These rest upon a mass of highly colored 
and variegated sandstone and shaly beds, which are here not less than 
SO feet in thickness ; under iheso again comes another group of similar 
black and pyritous shales, widi strings of coaly matter. ‘Rof or 
alum-shale is extracted largely from both llicso groups of beds, but 
chiefly from the lower. 

East of the Indus, and under Sakesur Hill to the south, precisely 
similar beds are seen. They are not tpiitc so largely developed, but 
the strongly marked colors of the beds show very distinctly in the 
various sections to the south of the hill. Alum has been extracted 
here also to n limited extent. 

17. Kotki. — Passing on to Koihi, at the southern end of the 
Chichali Pass, wo find there the same marked groups of beds of alumi- 
nous shales occurring under the nummulitic limestone, and with 
precisely the same general characters. Here also strings of coal and 
coaly matter occur through these alurn-shales, and, as in otlier places, 
more in the lower than in the upper beds. 

18. CiinsiiMEA. — In a deep gorge, which forms one of the many 
drainage channels along the face of the hills around Chushmea, and 
high up in the general scarp of tiie hill face, some thin seams and 
irregular patches of coal were noticed in the same alum-shales a.s 
before. They occur in nests and irregular strings in the alum-shale of 
no thickness. The coal is not bad in quality, but there is no prospect 
here of any profitable working. 

19. MniXAKum'n, — Up the stream which issues from the hills close 
to Mullakheyl, and just at the bight of the great curve which the 
range here makes to .the south, some irregular strings and nests of 
coal were noticed in the beds, which here represent the upper alnm- 
shales. But they are useless, from the small quantity iu which they 
occur, as any permanent source of fuck 
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Oolitic Coal. 

Kalabagh and Kotki. — There still reiuaia to ho noticed two or 
three other localities where coal has been found, hut which have heeii 
reserved for meutioa here, inasmuch as they belong to au entirely 
different geological ago from those beds which we have just been 
noticing. These are at Kalabagh and Kotki. 

Under the nummulitic series in the western portion of the Salt- 
Range (but not extending into the eastern portion) there occurs a 
gi'oup of beds of sandstones with a few earthy shales, and a i'ew im- 
perfectly calcareous beds. In many of the bods masses of jet-Uke 
coal occur, which have a beautiful lustre, and a conchoidal fracture, 
but in which the woody structure is perfectly pi-cserved. TJiose are 
especially abundant in one bed of shales (about ] J mile west of 
Kalabagh), and frorn this bed the ‘ coaV of Kalabagh has been extract- 
ed. It consists solely of these carbonized masses of wood, ih(ire is 
no regular bed of coaly niattor, but these masses are extnicted from 
the shales in which they occur. As might be anticipated" from tho 
mode of thoir occurrence being all pieces of wood carried or diifted 
into the mud which now forms the shale-bed in which they occur, 
and in which they are all found prostrate (not in the position oi’ 
growth) and fragmentary, the distribution of these is very irn^gular, 
and even where they are most abundant, they constitute only a 
fractional portion of tho entire bed. Colonel A. T^iylor, who examined 
thivS locality in 1863, estimated that these masses of coal did not form 
more than one-twenthjth part of the whole bed. Even this 1 consider 
too favorable an estimate. I will consider the probable quantity 
procurable here further on. 

At Kotki, mcosscs of precisely similar ^ coal are found in a sandy 
bed of yellowish color, which is exposed in one of the &id(i gorges 
which drain into tho main glen of the Chichali Pass, close to the vilhigo 
ot Kotki, This bed is at present very inaccessible, and the quantity 
seen is not sufficient to justify any expenditure in improving the 
communication. * 

At Mullakheyl also traces of masses of coal in a similar position 
arc seen, but only in a veiy small quantity. 

Some of the beds associated wiili ihose, containing such masses 
of coal of carbonized wood, contain also an abundance of fossils 
(Belemnites, Ammonites, &c.,) which at once indicate their 

geological age to be of the Oolitic period, and therefore widely se- 
parated from the beds above, which are connected with the lower 
tertiary or nummulitic limestone. 

We have thus very briefly passed in succession the several locali- 
ties where coal has been hitherto noticed in the Salt-Range, «,nd in 
tlie adjoining portiouA of the ranges, Trans-Indus. A few general 
remarks now will suffice. 

One of the most interesting facts connected with these deposits is 
the remarkable constancy with which the beds containing lids coal 
apjxiar to hold their position from the extreme eastern end of the 
Salt-Range to the furthest point in the west, to which our researches 
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extended. Rceent researches in Siiidh^ and the discovery of small 
beds of coaly matter west of Dora Ohazee Khan, and in other places 
between, point to a further extension of the same fact. Bnt while 
thus continuous in one sense, it is equally certain that there is a con- 
siderable variation in the thickness and comj>08ition of these beds. 
And at first looking to these facts, that the beds were, on the whole, con- 
tinuous, and at the same time subject to considerable variation, I was 
led to suspect that possibly the few, and in some cases distant, points 
at which these beds were seen would not be at all sufficient to prove 
what the general character of the deposits might be. And that seeing 
that these localities, in by far the majority of cases, were only in 
places where fallen massed of the hill sides had slipped bodily down 
from their true position, it might be the fact that, by careful search in 
the intermediate parts of the range,' and judi<dous selection of the 
more favorable points as to di]), &c., beds might be found which 
would justify a ho[)e of yielding a large and continuous supfdy of fuel. 

1 believe, howiwer, that this is not the case ; and for these reasons. 
The total thickness of tl»e whole group of rocks in which the coal is, at 
Baghan walla, docs not cxc^ecd 100 fot^t, and tljore this coal is in one Avell- 
defined bed, with only a slight admixture of earthy matter. If we 
now pass to the magnificent escarpment of the Chichaliaud Lowaghur 
Hills to the west of tlie Indus, we find lliat tliis same groiij) of beds 
has a thickness of fully 8,000 feet, ami that the so-called coal occurs 
in two very distinct beds or groups of beds, widely separated by some 
hundred feet of thickness of variegated beds of bright colors, wriiite, 
yellow, red, grey, olive-green and nearly black, thi*ongh which im- 
pressions of T’ootlets and stems occur here and there. These may he 
taken as the two extremes of the range over Avhich we have seen the 
coal. We have already given another section intermediate but nearer 
to the cast end of the range (at Chainil), and there it was seen that 
the coal occuiTcd also in two beds separated by some feet of inter- 
calate<l beds. Again, fuHher west, if we take the section seen to the 
south of Sakesur Hill, we will find that h^crc the beds intercalated be- 
tween the two groups of shale hods, in Avhich the strings and layers of 
lignite occur, have attained a very considerable thickness and fonn by 
their very bright and contrasting colors a marked feature on the 
hill sides.* 

When first noting the appearance at the Keura seam of coal of 
a thin layer of shale intercalated in the bed, I did not see the full im- 
jiortance of the ob.sorvation. Passing west to Pid this feature in- 
creased at Dundhote, the beds separating the two layera in wliieh 
coal occurred had increased to between 2 to 3 feet. At Charail the.se 
beds were fully eight feet. Under Sakesur they cannot be less than 
one hundred, increasing to considerably more as we pass we.stwards. 
Thus wo have, then, continuous evidence that the single bed of some 
three feet thick at Baghanwalla, which is tolerably free from earthy 
admixture, becomes split up into two beds as wo pass westwards ; that 
these two beds become gjadually thicker by the increase of the amount 


* Tbe alum-shales, in which the coal occurs, hare been worked to a smftU extent for 
alum under Sakej^Ur Hill. 
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of earthy matter or mud, and gradually also more widely separated by 
the development ol‘ sandy and earthy and calcareous l>eds between, 
until towards the west of the range, we have the single bed of 
Baghanwalla not move than three feet thick, represented by the two 
distinct groups of beds, the upper and lower alum-shales having a 
thickness of more than 201) feet, and sepjirated by a well-marked sei'ies 
of beds which themselvcKS are equally thick. And in these black car- 
bonaceous shales (alum-shales) there is here and there only a thin 
string or layer of coaly (vegetable) matter. This alteration in the 
chai*acter of the deposits is a continuous and a gradual one * and it 
leaves no doubt that there is a regular steady and continuous diminu- 
tion in the amount of the coaly matter in these beds, coupled witli 
an equally continuous increase in the amount of tl)e earthy ingredients 
as wo pass from the east to the •west. This fact being established, 1 
think there can be little hesitation in rejecting any hope which might 
have suggested itself of the discovery, at points intermediate between 
the localities I have noticed, of beds of superior quality, and more 
favoi-ably placed for working. 

There is no question that Dr. Fleming and his colle^igues were cor- 
rect in stating, that the bed near Baghanwalla held out much better 
prospects of successful work than jiny others in the range. 

Quality or — The quality the so-called ‘ coaf is an import- 

ant question. Specimens taken from the Baghanwidla bod, from the 
wsmall pits at Pid, from Dundhote, from Ka-labagh and other localities, 
have been analysed, and though the results hn.ve, as might be 
anticipated, varied considerably, there is little question that tlu^ 
average quality of the ' coal’ represents a good useful fuel It is for 
the most part rather difficult to ignite at fir-st, throwing out a large 
quantity of dense smoke (and in most cases with a marked sul- 
phureous odour), but when ignited it V>urns well, and with abundant 
flame, does not cake much, and with ordinary care yields but litlh? 
clinker. Tried practically in the locomotives of the Punjab Railway^ 
both at Lahore and at Mboltan, it proved very successful. It was 
found to answer well both in getting up and maintaining steam 
for an ordinary train travelling twenty-five miles per hour. At 
Mooltan, Mr. Netbcrsolc, who tried it, st-^tes that it answered well, but 
requires screening and the foreign matter picked out ; there was also a 
quantity of dust from the brittle nature of the coal, and the fire bars 
required attention. 

In all these experiments, it ought to be remembered, that if such 
a ‘coal’ as this were to be permanently used, considerable modification 
in the airangement of the furnaces and fire bars would be inquired, 
and that it is scarcely fair to take, as trustworthy results, tlie expeii- 
ments tried with furnaces specially adapted for burning wood. Tlie 
coal has also been tried in the steamers on the Indus, and a very 
favomhle opinion of its quality given, llie Engineer in one calculated 
that weight for weight it was four times as effective as wood. 


* There is no necessity here for giving any minute details of measored aectians. 
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There is, therefore, no question that, with ordinary care and 
attention and with slight changes in the mode of stoking, &;c., this 
‘ coaf would prove a very effective fuel, although it cannot be consi- 
dered a first-rate coal. It is undoubtedly a better fuel than wood, and 
weight for weight of far greater value, and this relative value varies 
from about 2*5 to 4) to 1, or one mauiid of this 'coal’ will be equal in 
effective work to 2*5 to 4 maunds of ordinary wood. 

Quantity. — The next question of importance is what quantity is 
available ? 

For the reasons I have given above, I put out of the question any 
one of those localities where coal has been said to occur and which lie to 
the west of Pid. Possibly a small quantity of coal will be obtained 
from under the Dundhote scarp. Bu^ I think it safer to reject the 
consideration of this, which is at best problematical, and which will 
certainly only yield a limited supply. For heal pui*poses some might, 
doubtless, be procured, but the ' coal’ occurs in such small qusmtities 
that it will never pay to extend the workings to any length. 

Taking Baghanwalla, then, as unquestionably the most promising 
of any of the localities, we can here make a rough approximation to 
the quantity of ' coal’ which will be available at a moderate cost, that 
is, without going to any great expenditure for machinery or other 
such appliances. I put aside altogether any calculation of what may 
occur (and I suppose does occur,) at depths to which it most indubitably 
would not pay to drive the workings for such a coal as this. 

At Baghanwalla, the seam, when cut through in the water-course, 
was y feet 6' inches thick,, occasionally a little more. This I have 
already given my reasons for considering to be more than the regular or 
general thickness of the bed. To the west, the bed holds on steadilv in 
direction, but gradually thinning out for more than a mile ; to the east 
it can be seen for more than quarter of a mile. We may, therefore, t>ake 
the whole length as about 2,000 yards, and we may take the average 
thickness as two feet six inches, the portion which lies above the water 
level, and which is therefore most readily acbessible and could be worked 
by adits, without pit sinking, may be taken on the average as 100 feet 
thick. We would then have 6,000 X2’5x 100=^15,00,000 cubic feet of 
coal ; take from this ten per cent, to allow for irregularity of beds, and 
we would have 13,50,000 cubic feet, which may roughly be taken as 
equivalent to maunds. This would be equal to about 45,000 tons of 
coal. If the workings were carried down, say 20 feet, below the water- 
lavel, and I scarcely think it would pay to go much further, we should 
have, in addition to the quantity given before, 6,000 x 2*5 x 20 = 
3,00,000 cubic feet, or deducting as before one-tenth, equal to 2,70,000 
cubic feet, or maunds of ' coal,’ making a total of 16,20,000 cubic feet 
of maunds of coal. 

From this, at least one-fourth must be taken for waste, small coal, 
dust, impurities, leaving 12,15,000, or in round numbers 12 lakhs of 
maunds of coal.* This quantity ought, I think, to be available here. 

♦ 12,00,000 miiundfi, e<^uivaleiit to about 40,000 tons, is however a quantity soinsigoifi- 
cant that tiie prospect of such ft return would not justify even a small expenditure for 
mecbunical appliances. 
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There can be no question that a considerable amount of fuel can be 
procured. 

I do not think it necessary to go into any closer calculation, and 
indeed the data for rendering such satisfactory are wanting. I think it 
quite sufficient to keep to the roughest approximation. Everything 
tends to show that such an approximation is more likely to be above 
the truth than under it, and 1 do not think it necessary even to attempt 
this rude approximation for any of the other localities. 

The natural poiut of supply for the Indus steamers, for which this 
fuel would .prove most valuable, would be at Kalabagh or from some 
other locality to the west of the river. At Kalabagh unfortunately 
however the supply is veiy short. The mode of occurrence of the ^ coal' 
here has been already noticed. The bed in which it is so irregularly 
distributed is cut off to the west by a fault, (? slip) which brings totally 
different beds into contact with it transversely while to the east the bed 
is gradually squeezed out to nothing along the great folding or contortion 
of the rocks here. The total length here seen is not more than 900 
feet, while a considerable part even of this length must be deducted as 
useless. ♦ On either side of the small stream which has exposed it, the 
beds rise considerably above the level of the water-course. I have 
already stated my belief that the steins and portions of trees now 
altered into coal which occur distrib'utcd in this bed, do not constituLe 
much more than one-twenty-fifth of the whole mass. Taking these 
facts as the basis of calculation, the quantity of coal which could be 
obtained, were the whole of the bed, which is now above water-level, to 
be excavated, would not be more than 40,000 cubic feet. If the woiks 
were carried down below that level, say for 20 feet, an addition of 
about 10,000 cubic feet might be obtained, say a total quantity of some 
50,000 cubic feet, which we may roughly take as equivalent to maunds; 
take 10 per cent, off for waste, contingencies, &c., and we would have 
some 45,000 maunds of coal as the total quantity which there is any 
probability of being able to obtain here at any reavSonable cost. And 
owing to the necessarily undertain distrilmtion of such pieces of coal, from 
the vei*y nature of their deposition, it is by no means certain that even 
this quantity would be obtained. What the consumption of coal for 
the steamer traffic of the Upper Indus »nay be, I cannot say, and I 
cannot therefore form an estimate of how long such an amouut of coal 
could be calculated on for their supply. It was' stated that a contract 
was offered to supply this coal at the river bank at the rate of lhr<ie 
maunds for a rupee. At that rate it would, so long as it lasted, be de- 
cidedly cheaper Ilian wood, which, at Kalabagh, is supplied to the 
steamers at five maunds for the rupee. But I am satisfied that this rate 
will not pay for the extraction and transport of the coal, excepting 
for the first few months, when the coal is easily accessible. 

I do not see that there is the slightest prospect of any large supply 
being obtained here, or any that would justify expenditure for any 
machinery or other appliances. And I would therefore suggest that 
the Natives be encouraged to extract and bfing dovm to the river what 
quantity they can procure for the use of the steamers. They cannot 
injure the prospect of any future workings, and they may obtain some 
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useful fuel^ which may possibly be sufficient to supply a demand 
like the present for some yeai's to come. This coal might possibly be 
advantageously reserved for the use of the steamers on their passage 
from Kalabagh to Mukkud, where higher power is required than in 
the lower reaches of the river. 

The beds at Kotki and the Chushmea are too far from the river 
bank to be of much use even if they were not so unpromising as they 
are believed to be. There too it is possible that Native labourers might 
be encouraged to extract and bring to the river bank a small supply of 
coal. 

In conclusion, as regards the quantity, I may refer to another very 
important consideration in all such enquiries regarding coal. I do not 
see the remotest charico of other beds, * either above or below those to 
which I have been referring, being discovered. The sections of the rocks 
are thoroughly exposed, and not obscured by even a shrub ; and did 
any such beds exist, it is, I think, impossible to imagine that they 
would not have been exposed in some one of the many deep gorges 
which score the hill-sides. 

Market and demand. — There is no local demand for this fuel in the 
Salt- Range, and the markets to which it must be sent are at present 
well defined. The great demand fb’st would be for the working of the 
railroads in the Punjab and for the steamers on the Indus. The chief 
market is therefore at once indicated at Mooltan. At Lahore there 
would of course also be a considerable demand for such fuel, if it could 
be brought there at reasonable rates, but the long and difficult land 
carriage at once bars this. In order to reach Mooltan, this coal would 
first be carried on camels, or by other means to the bank of the Jheluin 
at Pind Dadun Khan, or wherever it might be found most convenient 
to ship it, and there transferred to boats, in which it would proceed 
direct to Mooltan. 

I am sorry to say I was unable to arrive at any trustworthy con- 
clusions as to the actual cost of such transport. The data on this point 
given by those who ought to have known the circumstances were so 
opposed that, without the local knowledge which I did not possess, 
I could not reconcile them. By some, it was said that present rates 
of freight on the Jhelum and Indus were quite exceptional, caused by 
the gi’eat demand for boats to carry away the cotton crop to the sea- 
board, and that, therefore, it would be quite unfair to calculate the cost 
of transport of the coal at such rates. It was also asserted that by 
taking advantage of certain seasons of the year, when the demand for 
tonnage was not so great, the coal could be sent down at lower *rates. 

On the other hand, it was urged that the present increased rates were 
by no means due solely to the temporary demand fox cotton freight, 
but to a genexsd increase of the traffic on the river, and that, to what- 
ever cause this increase was due, there was little chance of a return to 
former prices. It was also, by those holding this view, thought, that no 
advantage would bo gained by sending the coal down only at certain 
sedsous. 
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In this divided state of opinions, I am unable to vsay what the cost 
would be. I think it certain that here, as elsewhere in every similar 
case^ the attempt to send down any large quantity of coal by boats on 
the Jhelum would inevitably result in an increase, not a decrease, of 
the charge for freight. And I think also that it be found essential that 
boats should be more specially devoted to the trade, than seemed to be 
generally contemplated. Further, "coar like this of the Salt-Range 
should be sent away as quickly as possible after it was raised, and it 
would not answer to keep it standing, for perhaps months, on the river 
bank. 

I do not, therefore, so far as general considerations enable me to 
arrive at a conclusion, see the slightest prospect of any diminution in 
the cost for transport of this ^ coaf to Mooltan. 

According to the most favorable calculations then, it appeared 
that this coal could not now be delivered at Mooltan for less than 12 
annas per maund, this being charges solely for carriage, and not includ- 
ing anything whatever for the cost of the coal itself, cost of superin- 
tendence, losses, risk, &c. If we add something for all these, the cost, 
at Mooltan cannot be taken at less than 14 annas per maund, if it did 
not amount to a rupee. According to other calculations this cost would 
exceed one rupee per maund. We may suppose that this cost would 
be constant so long as the supply of coal lasted. And it will 
then be easy to see whether the coal wdll, in point of economy, contend 
with, or be superior to, wood. One maund of this coal may be consi- 
dered as equivalent in efiective work to about three maunds of ordinary 
wood. The price of wood varies so largely in different places that it 
would be idle to enter into details. But I may state that there are, 
few places within reach of this coal, where three maunds of fair wood 
cannot be had for a rupee. 

1 do not, theiefoie, anticipate that at the present this coal will 
prove much more economical than wood. Along the line of country, 
where the largest demand for this coal will exist for some time to come, 
I am informed that there is now an a,bundance of wood, and that the 
supply is ample to meet the demand for some years to come. And further, 
the large extension of forest contemplated by and being carried out under 
the Punjab Government will, after not Very many years, tend to keep 
up this supply of fuel. 

My conviction, therefore, is that these very limited deposits of 
mineral fuel in the Salt-Range can only be looked to as supplementary 
to the ordinary supplies of wood fuel in the country. It may, therefore, 
be an important question, which, without greater local knowledge than 
1 possess, I could not venture to decide — whether the coal beds would 
be more effectively brought into play now, or some eight, to ten years 
hence, when the present supply of wood will be very materially dimi- 
nished, and before any new plantings come fully into operation for the 
supply of timber and fuel. This is, however, worthy of careful 
investigation. 

The foregoing brief sketch of localities where coal is known in the 
Salt-Range and in the Tians-Indus district adjoining shows that thcie 
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is in places a moderate supply of tolerable fuel, that this is of fair 
quality — everywhere charged in greater or less degree with iron-pyiites 
brass’ of miners), and that it will therefore be all liable to spontaneous 
ignition on exposure,* that it is greatly jointed and very fragile, rapidly 
and easily breaking up in small pieces, and that the localities where it 
occurs are difficult of access, and the ‘coal* itself at inconveniently 
high angles. 

Indeed, I would add that while 1 have already expressed my own 
opinion, that the ‘ coal* from some of these localities can \ye to a certain 
extent profitably utilized, I feel certain that it is only in countries where, 
as in the Punjab, the question of the supply of fuel has become one 
of the very highest and most vital importance, as affecting the most 
ordinary improvement of the country, that such deposits of lignite 
would ever be worth working at all. Every case of this kind has 
however its own peculiar aspects, and here it may, and, I think, will be 
worth while to economise this coal so far as it goes. 

Salt. — My attention was also directed by the Hon’ble the 
Lieutenant Governor of the Punjab to the valuable salt mines and 
quarries in the districts I visited, with a view to suggesting any im- 
provements or alteration in the system of working adopted. 

The salt deposits of the Salt-Range and adjoining districts are one 
of the most remarkable and woifJerful features in the country. No- 
where else in the world are deposits of such vast extent and purity 
known to exist. From the earliest ages, to which any records extend, 
they have formed the source of supply of this valuable article to all the 
adjoining country, and since tht^y have passed under British control, 
thci amount raised from these mines bus vastly increased. During the 
year 1862-()3, a total revenue of Rs. 30,31,568 was derived from the 
(Salt Department alone, from the mines of the Salt-Range. 

The importance of a careful and well devised system of working 
these mines is tliercfore evident. 

Supply.—- -The supply of salt in these c districts may be considered 
practically inexhaustible so far as quantity is concerned ; but while 
this is the case, it must also be remembered that every day’s labor 
tends to increase the cost of obtaining this supply, and that, therefore, 
on this ground alone, if not on higher grouna, it is most important that 
proper economy should be exercised in the extraction of the salt, and 
that proper precautions should be taken to obviate the present excessive 
waste of so valuable a material. It is clear also that proper steps 
sliould be taken to secure the safety of the miners employed, so far as 
practicable. 

And further that every facility should be given to the merchants 
or buyers to obtain the commodity for which they come, without delay 
or any vexatious interference. 

In considering these mines with rogaid to the present system of 
working, and the consequent safety of the miners, I think it most 
esseiitiab that two very different things, which have been confounded 


♦ There is mueh less tear ot this in the dry climate of the Punjab than in Bengal or 
other damp dintrict-tt. 
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in all the papers I have seen ou tJiese points, should be kept perfectly 
tlistinct, uarnely, the present state of the mines, and the present system 
of working. It has, I think, been much too hastily argued, that 
because the present state of some of these mines is dangerous, the 
present system of working is radically bad. Now the present state of 
these mines is in a very small degree due to the operation of tbo 
present system of working. The immense uusuppoi*ted openings which 
exist in some of these mines, and in which there is unquestionably 
some risk of falling in, are not the result of the present system of 
Avorking at all ; tliey existed long before the mines passed into British 
management,* and were formed under the Sikh rule, or even at an 
earlier period. And for these the Salt Department is in no way respon- 
sible : whereas under the present system many of the galleries and 
headings which are now being driven in the salt, arc as well put in, 
and as well worked as in any mine in the world. 

These immense vaults are the grandest and most striking excava- 
tions 1 have ever seen. In size and extent they far exceed any opening 
in any mines in the world, and recall rather the immense chambers of 
such beautiful caves as Adelsberg, than the artificial excavations of 
mining industry, while the sparkling purity and brightness of the salt, 
when freshly broken, produce the most lovely and harmonious effects of 
colouring. 

There are undoubtedly parts cf some of the mines which are dan- 
gerous, and where slips and falls may occur, but this is the case in every 
mine, and it is easy to avoid such, and to obviate any fear of accidents 
by arranging that the work should not be carried on in those immediate 
places. 

When the mines first passed under British management, it is clear 
from the descriptions given by those who had visited them, that they 
were in a greatly more neglected condition than now, and that they Avere 
in fact only accessible with considerable difficulty and risk. The admira- 
ble works constructed under the direction of Mr. W. Purdon in 1854 and 
folloAving years, by which the entrance to the mines was opened out, the 
streams bridged, and a good road made to Find Dadun Khan on the 
Jhelum, were the first great improvements, and these tended to increase 
the trade in salt immensely. These all remain and bear lasting testi- 
mony to the skill with which they were* designed, and the ability with 
which they were constructed. And it is vastly to be regretted that 
improvements of a similar kind have not been steadily and systemati- 
cally carried out since. 

I have said that the present state of the mines is not due to the 
present system of working. It may be well to see what that system is. 

All the miners are directly under the control of the Collector of 
Customs. He, directly or through his oflScers, gives permission for 
cutting and removing salt, and points out where it is to be cut, fixes 
the price to be paid to the men engaged, settles all the miners' disputes, 
and to him they all look as to their master and head. Outside the 

* See Jamoeon on Geology of Salt-Range, Journal Asiatic Society, Bengal, 184U» 
p. 183, &C. 
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mines on the other hand, and, by a much questioned but assumed 
right, inside the mines also, all works, roads, bridges, &c,, are under tlie 
Executive Engineer of the district, and come, therefore, under a totally 
different department. The right of the Engineer to interfere as re- 
gards the working of the mines may never have been actually disputed, 
but from the fact which I have m^itioned above, it is perfectly obvious 
that the miners never will freely obey his orders, if he gives any, inas- 
much as they look to another head altogether. And, moreover, he has 
no power whatever of enforcing those orders, nor of punishing any 
infraction of them. 

On the other hand, the Collector of Customs, although held res- 
ponsible for the proper collection of a revenue amounting to (nett) 
£300,000 per annum, never has had permission given to him to spend 
one sixpence in the improvement or even for the safety of the mines, un- 
less after a tedious and possibly unsuccessful series of references from one 
authority to another. If a pillar gave way, if a road were stopped, if a 
breach occurred anywhere, he had not authority to expend even five 
rupees in removing the obstruction or in securing the safety of the 
mine. He was held responsible for obtaining the full supply of salt, 
and y^t he had no power to adopt any means, although fully aware 
how urgently such means were required to facilitate this result. The 
position was, in my mind, an £^Ji)surdly anomalous one. And I am 
compelled to think, that a fair estimate of the difficulties under which 
the salt officers have labored, neglected, unsupported, and even 
thwarted, would bring into strong light the credit due to them for 
the steady and continuous zeal with which they have labored, and 
labored with eminent success, to increase the revenue and maintain the 
supply from which that revenue has been derived. 

It is, I think, under the circumstances I have noticed, quite clear 
that there is only a choice of two systems in attemping any improvement 
of the present — either the Collector of Customs and the Customs 
Department must be made responsible for all, and facilities given 
to him to carry out the work with proffer appliances and aid : or 
he must be relieved in toto of any responsibility of getting the salt, and 
be confined solely and entirely to realizing the duty on salt obtained 
from the mines under other control. It is quite impossible, it is simply 
contrary to human nature, that two totally different departments, with 
different officers, different modes of conducting work, different 
ranks and grades, can under any circumstaapes be brought to work 
hacmoniously in such a place as a mine. If there be any place more 
than another in which quickness of decision and determination be 
requisite, that place is a mine. There must there be but one controlling 
power — one head. And few other employments demand more careful 
experience, and more continued attention, than such work. It is folly 
to place any ope in charge of such works, to give him perhaps a few 
months to become acquainted with the peculiarities of the place and of 
the work, and then to move him somewhere else, and send another new 
to the district, new to the mines, new to the miners. Let any one who 
has not been in the frequent habit of visiting mines endeavor simply to 
find his way through one of these large excavations, and he will soon 
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hit convinced of the necessity of a little knowledge of the locality and 
its peculiar conditions, before he can safely undertake any work. 

I believe the present systeni of managing these mines to be faulty 
in a high degree, and 1 have above briefly suggested two plans, either 
of which would, I think, be a great improvement on the present system. 
These are simply, — take the actual working of the mines and the 
extraction and supply of salt entirely out of the hands of the Customs 
Officers ; or — give the entire control of this working to the same Officers 
wM proper aid. 

Either of these plans will necessarily involve some additional ex- 
penditure. If the first be adopted, a separate establishment must be 
entertained for weighing over, delivering, and for storing the salt ; 
godowns or enclosures where it may be kept iniLst be erected and care- 
takers appointed who shall watch the salt, both while in the hands of the 
working establishment at the mines, and of the Customs Officei's before 
delivery on payment of the duty. It requires, I think, little consider- 
ation to see that all this will involve the necessity of a considerable addi- 
tional outlay, and the probability, if not the certainty, of continued 
bickering and disputes between the two establishments. 

If the second plan be adopted, it will be essential that a 
mining Engineer be appointed, attached to the Customs Department, 
whose sole duty it would be to direct the workings, to see to the 
safety and preservation of the miners, and of all works within the 
limits of the salt-niines-boandaries, but nothing beyond. He should 
have power to expend at once, and on his own responsibility only, 
a small percentage on the return of the salt for the safety and 
improvement of the mines; and for any larger works, requiring a 
heavier outlay, he should, I think, be obliged to refer directly to the 
Secretary to Government in the Public Works Department, and to 
obtain the sanction of Government.* Eor all matters requiring imme- 
diate attention, and which should be undertaken without any reference 
or other delay, a small percentage on the out-turn would suffice. But 
these works muei be placed absolutely under the immediate control 
of the engineer on the spot. 

This plan will also involve additional expenditure and perhaps a 
little more than the other; but it has strong recommendation that 
does not (so far as I see) involve the risk or certainty of disputes and 
differences, and does not bring the separate departments into collision. 
Under this system, I think, the regularity of the workings, the safety 
of the miners, the full supply of salt, would easily be secured, wasie 
would be checked and prevented, labor be economised, and all would 
proceed harmoniously. 

I would not be misunderstood. I am quite satisfied that the sys- 
tern of working these mines is capable of being vastly improved ; but 

♦ To induce such an engineer to remain at his post, and thus to acquire the advantage 
of increasing experience, he ought, in my mind, to be permanently attached to the appoint- 
ment, and his pay (dependent of course on good conduct and efficient discharge of duty) 
should steadily rise at a fixed rate and to a fixed limit. With a prospect of this kind I think 
fully qualified men could be induced to enter the service, at comparatively low fates at the 
present— say Rs. 600 per month now- to rise by Rs. 60 per month per annum, so that after 
ten years’ work he should have Ka. 1,000. This to be permanent. 
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1 would also bear very strong* testimony to the wonderfully good condi- 
tion of the mines I visited, considering the difficulties under which the 
Salt Department has labored with regard to their working. 

A few words are demanded as regards the miners. I found them 
all along the range discontented. They complained, and to some 
extent justly, that the price allowed them for hewing and removing 
the salt fell unequally on them, rather than that it was too little. It 
is difficult to avoid this. I do not see how it can be obviated, unless 
some plan of setting each part of the mine by public bidding to be cut 
at such a rate per 100 maunds be adopted. To a great extent too this 
inequality adjusts itself. They complained also of the loss of certain 
privileges of ground or of grazing, which they had hitherto always 
enjoyed. The justice of this claim I am unable to speak to. They 
bad, 1 believe, made some threat of leaving the mines if they did not 
obtain these assumed rights, but their claims had been rejected, and 
they were told they were merely coolies or unskilled laborers employed 
as required. I do not pretend to offer an opinion on a matter whicih 
did not come before me in detail ; such claims, however, urged by illi- 
terate mon, who know little of legal distinction as to rights, invariably 
have some foundation. And although their skill as laborers is not of 
the highest order, still it is such as has taken time to acquire. Every 
one of these miners has, as it \^ere, served an apprenticeship to his 
trade; and a point, which in all the papers I saw on the subject appears 
to have been entirely overlooked, but which is of much importance is, 
that they are only employed, as such unskilled laborers, for one-half 
the year. If they are expected to remain and come back to their work 
after the lapse of six months, during which they receive no pay what- 
ever, it does appear to me tolerably certain that they must have, or have 
had, some rights or privileges tending to vsecurc this attendance. The 
contract to give six months’ notice before leaving their work, now 
exacted from these coolies, seems to me, if not illegal, highly impolitic ; 
if it were not that it is known by the men to be useless, as there is no 
penalty attached to a breach of the engagement. The employer does 
not, moreover, contract to give this laborer employment for the six 
months, though he demands notice of quitting. The true and only 
safe way of retaining the services of such men is to give them a fair 
remuneration for their work, and there will then be no necessity in 
these mines, any more than there is in any well regulated mines in 
the world, for any such contracts or engagements.* 

t As regarded the trade in salt, I heard much concerning some 
difficulties and obstructions under which it labored. Some improve- 
ment might at once be made in the system of bringing the salt from 
the mouth of the mines to the weighing house, from which it is finally 
passed into the hands of the buyer. I think under whatever depart- 
ment the workings be placed, the purchase should have nothing what- 
ever to say to the salt until he received the quantity he required from 


* It was stated to oae thkt the whole amoiint of money valne involved in this lonf^ 
continued dispute as to the rights or supposed rights of cutting grass or giTizing was about 
Ra. 400 per annum or thereabouts. This sum does not represent naucb more than one^balf 
houi'a working of the imnes of Keura alone. 
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the Government weighing-house. This would make no difference in 
tlie cost to the buyer, nor entail any loss of revenue to tlie Government, 
while it would greatly simplify the trade. 

The main complaint, however, was as regarded the transport of 
the salt. By far the largest mines in the range are those at Keura, 
near Find Daduu Khan. Of the immense supply derived from these 
mines, nine-tenths nearly pass over the bridge of boats across the river 
Jlielum at Find Dadun Khan, and is thence distributed over all the 
Punjab. Under present duties, this salt goes as far as Kurnal (and 
occasionally even to Delhi), where the North-Western Salt meets it on 
ecjual terms. 

' The immense supply for this very extended area all passes over the. 
bridge of boats at Find Dadun Rhan, and great and loud complaints 
are made of the tolls there levied, and, so far as I can see, most justly. 

The tolls estahlislied at this bridge have been, I presume, fixed, 
as in other places, with a view to ensure a return sufficient to cover, 
and more than cover, the expense of maintaining the bridge and its 
approaches. In this way, a certain sum is demanded for a laden camel, a 
laden bullock, &c., and a certain much smaller sum for an unladen or empty 
camel, or bullock, &c. But in the case of salt the charges are different, 
and an additional toll of half an ai^na per maund of salt is charged 
over and above tliese fixed rates. A camel, for instance, carrying a 
load of grain, no matter of what weight, is charged four annas, 
the fixed toll for a laden camel ; but if the same camel return again with 
a load of salt, it is charged four annas plus half an anna per maund for 
tlie salt. I cannot see on what principle of justice or equity the nature 
of the load can be held to authorize this additional charge. The injury 
done to the bridge is the same ; and, further, if the load be charged 
for separately, the beast carrying it should certainly not be charged for 
as laden, but as empty. 1 do not pretend to say whether four annas 
be a fair charge for a camel when laden, or whether half an anna 
per maund be a fair chaise for the pa>ssage of salt. 7'heae are 
not the questions under consideration (nor could I solve them, having 
no data before me), but it needs no investigation to maintain that, to 
charge both the animal canying the load as a laden beast, and to 
charge also for the load he carries, is contrary to all principle. 

In consequence of this mode of charging toll, and to avoid this 
heavy demand, the animals crossing the bridge are most cruelly and 
dangerously overloaded, and compelled to carry double, or even mofc 
than double, their ordinary loads. A camel is made to stagger along 
under 12 to 14 maunds, whereas 6 is a good load for it, and a bullock is 
made to carry more than a camel ordinarily does. 

This charge is in fact a transit duty on salt over and above the 
heavy tax' of Rs. 3 per maund which it had already paid — a duty levied 
in the most objectionable way, and levied further, it must be said, 
apparently for the benefit of the bridge contractor alone. The bridge is 
maintained by Government at a cost of aT)out Rs. 2,000 per month 
while open ; police at the cost of Government are placed there to keep 
order , an establishment kept up foi its repair ; and the contractor has 
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only to collect the tolls, and pay his annual rent. Now the toll on salt 
alone (the quantity passing the bridge is easily ascertained and the 
amount therefore known) gives this contractor a clear return of some 
lls. 30,000 a year, independently of all his receipts for the tolls on the 
animals carrying the salt, and from the other traffic, which together must 
amount to as much more. It is easy to show in fact that minus the 
mere expense of collecting the tolls, the returns will give him over his 
contract rent at least Rs. 30,000 a year, and this without any risk.* 

1 entirely reject the idea that tliis contract was given to the pi*e- 
seiit holder of it from interested motives, although such a statement 
was freely made in the district ; but I am convinced that, in sanctioning 
such an agreement, the Government must have been in ignorance of 
the facts. It is clear, in any case, the matter demands re-investigation, 
and that tlie tolls require re-adjmtment, and not merely reduction. 

Wheeled carriage now comes up to the left bank of the Jhelum for 
this salt, and the superior economy of this mode of transport will lead 
to the steady increase in the number of carts so employed. It would 
be highly dosiraWe that a good cart road should be made from Find 
Dadun Khan to the mines at Kcura, and thus facilitate this extension 
of a more economical transit. 

^J'he preceding remarks are intended to apply more particularly fo 
the mines at Keura, near Find ©adun Khan, from which by much the 
larger portion of the supply of salt is obtained, but to a large extent 
they are equally applicable to ilie others now open in the Salt-Range. 

At Maree, opposite Kalabagh on the Indus, salt is quarried, not 
mined, being cut from the open face of the rock salt, which forms the 
whole side of the hill. The mode of working i.s caj^able of great 
improvement. Indeed, it can scarcely be expected that the poor miners, 
who receive only tliree rupees twelve annas for each hundred maunds, 
can afford to open out properly, or to excavate on any general system, 
the salt rock. There is a heavy covering of clay and pebbles, some feet 
in thickness, which has all to be removed at the expense of the miners 
before they can get out the salt. Galleries or mines have been com- 
menced here, but were only a few feet in when I was there. ] 
doubt the expediency of the change at this locality. The workings 
at Kalabagh on the opposite side of the Indus have been closed. 

The great want here, as at Keura, is the want of a little power on 
the part of the officer in charge to spend small sums in cases of urgency 
for the improvement of the mines. It is not fair to expect the miners 
lo do these things. 

Waste. — Here, as at all the mines, the amount of salt wasted is 
very large, and the consequent loss is very considerable. This occurs in 
more ways than one. First, salt which falls from the roof and sides of 
the galleries is frequently left lying on the floor, and then becomes 
trodden and dirty, and useless, whereas, if removed at first, it is quite 
as good as any other. In many cases, this amounts to a considerable 
proportion. Further, all the small salt which necessarily results from 

* 1 aw iodchtod to Mr- Lophi, late Executive Engineer at Find Dadun Khan, and to 
Mr Wright, the Collector of Cutilowb, for the above numbers. 
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the processes of cuttiog, blasting, &c., is left to be destroyed, and when 
the larger lumps are brought to the pit's mouth with great labor and 
fatigue, the buyers are not satisfied to take these lumps as they are 
brought out by the miners, but invariably trim them in a nide way, 
using stones as hammers, into nicely rounded lumps of a portable size 
and form ; all the smaller pieces are rejected, and all the small salt, 
which they produce by so trimming these blocks, is left on the ground 
to be trodden on and wasted. 

I estimated on the spot at several places that the amount of salt 
wasted was on the average one-tenth of the whole amount removed ! ! 

Nor is this immense quantity only wasted as salt. It impregnates 
all the waters of drainage thoroughly with salt, and these waters then 
become highly injurious to all the lands to which they reach. 

The quantity thus lost is in several cases more than the whole 
amount annually obtained from some of the largest salt mines in 
Europe, and even a single stream in some cases, if properly economised, 
would there make the fortune of many a salt proprietor. 

Perhaps, when the heavy tax of six shillings per maund (80 lbs.) 
very nearly one penny per lb. is demanded, it may be said that the 
buyer is justified in taking only the very best salt, and ^king this 
only in the most portable and durable form. But could not the inferior 
salt be sold at a lower rate ? I am aware that I was always told that 
the purchasers would not take this small salt, but the slightest enquiry 
.showed that this was simply because they could for the same rate obtain 
the large lumps which were more portable and durable, but that were a 
reduction made in the price of the inferior salt, a very large portion of 
it would be willingly taken. I cannot venture to decide how far such a 
system would be desirable? I am unable to see any practical diflficulty 
in the matter. And I confess it is painful to see so valuable a mineral 
not only going to waste, but* becoming absolutely and largely and widely 
injurious. 

This waste is still greater and more melancholy in the extensive 
mines of Kohat district. It is perhaps 'wrong to call these mines at all, 
for there is not a single under -ground vrorking in the whole district, all 
being open quarries, occasionally, but rarely, slightly under-cut. In this 
Trans-Indus district the tax levied is very small as compared with Ahe 
Cis-Tndus salt, varying at diSerent mines from four annas to two annas 
per maund, and never therefore exceeding one-twelfth part of the impost 
levied in the Cis-Indus. Although the wastage therefore in this district 
is more than double what it is in the Cis-Indus mines, the actual money 
value (at present rate) of this loss is greatly less. Still in the aggre- 
gate it is a considerable loss. The greater portion of the salt from the 
Kohat mines is also carried long distances to the west into Cabul and all 
the adjoining countries, over wild and rough roads and passes, and it is, 
therefore, more important for the dealers to have their salt in as por- 
table and desirable a form as may be practicable. All the salt here also 

V 
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IS carried away in open nets made chiefly from the leaves of the small 
dwarf-palm so common in this district, and for which it is essential to 
have larger lumps, whereas in the Find Dadun Khan district, and in the 
Salt- Range generally, it is almost all carried away in close bags, made 
of camel's hair. This latter material is however just as plenty in one 
place as the other, and the sale of the small salt at a lower rate than 
the larger lumps would, I think, soon lead to its adoption. 

In many of the workings in Kohat, the heaps of rubbish turned 
over in the progress of quarrying and to clear the salt from the clay, 
See., which rests on it, were found to be made up of fully one-half salt 
chiefly in lumps, many of which were six to nine inches across, with 
smaller ones. Many hundreds of tons of salt are thus annually wasted 
or worse than wasted. 

In the working of these valuable Kohat mines no system whatever 
is adopted ; the miners are allowed to cut the salt wherever (within 
certain limits) and liowever they please. The buyers go to the mines, 
agree with the workmen for the salt they require, load their camels or 
bullocks, and then proceed to the weighing house, often some miles 
away, and there pay the tax or toll on what they have taken. 

The salt, though mostly of, a different tint of color, is quite as 
good as that of the Cis-Indus rocks. 

It is not for me to enter in fib any con>sideration of the political 
reasons which may have led (and I have no doubt justly) to the vast 
difference in the amount of the customs duty levied in the two 
districts. But I am compelled very strongly to urge that the present 
w'asteful and costly mode of working these valuable deposits is 
deserving of very careful re-investigation. 

If the government of the country continue to be, as they are now, 
the sellers of the salt, I think they ought in all cases to sell direct to 
the buyers, and to allow of no intermediate* bargaining with the miners 
(whose right of property in the salt is entirely denied). If, on the 
other hand, the buyers are allowed to purchase from the miners, it would 
be better to allow them to make what bargains they could, and not to 
interfere by attempting to regulate the price, reserving the Government 
interference solely to the collecting of the authorised customs duty on 
the salt as it was carried away. 

There would be much less waste in this latter way, the interest of 
the miner or seller would compel him to see that his salt lumps were 
as little broken up as possible ; the interest of the merchant or buyer 
would be to got bis salt at the lowest rate, and he would be willing to 
fill up the packages with the small salt at a reduced rate. 

At the present the Government apj^ear to me to be in the ano- 
malous position that they work the mines and yet do not work the 
mines : that they sell th^ salt and yet do not sell the salt (for others 
get the money) ; and that they levy or collect the tax, and yet allow 
other taxes to be imposed also. 
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I do not consider it necessary to enter here on any details of organiza- 
lion. 1 am satisfied the Collector of Customs, in communication with 
any Mining Engineer, would be able rapidly to establish such a system 
in detail, as would obviate all the existing objections, and bring the 
whole into good working order. 

To simplify the arrangements for preventing trespass and unautho- 
rised removal of salt, a plan proposed by Mr. Login, lately Executive 
Engineer at Find IJadun Khan, of making a road right round each 
salt ‘rukh' or mining area, seems very deserving of attention. The 
preventive duties of tlie Salt Department might then be limited to all 
within this encircling road, and the boundaries would thus he far more 
effectively and simply marked out than they can be by imaginary lines 
drawn from pillar to pillar placed at considerable intervals. 

Water. — Sweet water is in the salt-country one of the most im- 
portant considerations, and very much remains still to be done to improve 
and economise its supply. Under Mr. Pardon’s able direction, a very 
simple but very effective plan of carrying out the sweet waters of the 
hill sti'cam into the plains to the south, by taking oflf the supply above 
those parts of the stream course where the salt-marls are exposed, and 
carrying this sweet water in open troughs, has proved of immense 
service to the country between Find Dadun Khan and Keura, and has 
enabled the trade in salt to be more than doubled. There are many 
other places where a similar arrangement could be adopted with marked 
advantage and at trifling cost. Ther^are also many other cases where 
the water issuing from the hills, though not salt, becomes rapidly 
absorbed in the deep gravel talus which flanks the hills, and is so lost, 
to the country beyond. In these cases, a similar plan of carrying the 
water in a water-tight trough over the absorbing beds out to the plains 
beyond would be of incalculable value. The great want of this district 
is water, and yet nothing whatever (excepting by Mr. Purdon at Keura) 
has been done to economise ’and utilize what little supply there is. A 
plan similar to that I speak of has been largely adopted at * the foot 
of the Kuraaon Hills and elsewhere, and has there changed the face 
of a large tract of country from an arid, uninhabitable waste to wide- 
spread cultivation. 

Petroleum or Mineral Tar. — At the request of the Honorable 
the Lieutenant Governor I also visited more than one locality within the 
Salt-Range and in the Kohat district where this earth-oil is known to 
exude.^ In all cases it is brought to the surface in springs of ^V^ter 
highly charged with sulphuretted hydrogen. The petroleum or asphalte 
(for it is more truly an asphalte) floats at first in detached globules on 
the surface of the water ; these aggregate, and a coating of the oily 
matter is formed. The supply in all cases in these districts is ex- 
tremely limited, and it takes months to accumulate even a maund or 
two. This earth-oil is at present used almost solely for medicinal pur- 
poses, as an application for sore backs, &c.,^ in camels, bullocks, &c , or 
when these animals are afflicted with cutaneous diseases (mangy, &c,). 
The sulphureous water, which accompanies the petroleum, is also 
administered internally with the same medicinal object. 
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I see no prospect whatever of any such extensiou of these springs 
as wo\ild render this product commercially valuable. Some little 
improvements might be made in the mode of collecting the mineral. 
At present it is collected in the rudest way. A heap of straw or grass 
is put into the petroleum, and turned about ; it is then removed, and 
the adhering oil is roughly scraped off into a ghurrah by passing the 
hand tightly over the straw. 

After careful examination, I did not see anything to justify much 
expenditure in attempting to open out pits or wells with a view to 
increasing the supply. It can never be^ I think, more than locally and 
limitedly useable. 

Small deposits of sulphur are invariably found accompanying these 
sulphureous springs, and these yield a limited supply of this mineral 
to tbo Natives ; the amount obtained could be inconsiderably increased if 
there were any demand. 


Reported to the Right Honorable the Secretary of State for India, 
in letter No. 10 J, dated 3rd June 1867. 
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Memorandum by Mr. Fred. ChAS. Danvers, on Indtan Coal, with refernice to 

their employment as fuel for Indian JRailways and Steamersy — Dated India 

Office, London, Nooember 1867. 

Dr. Oldham's very valuable paper ou “ the Coal Resources aud 
Production of India," dated in March last, fuuiislies, amongst other 
information, a statement of analyses made at various times upon 80 
difi'erent varieties of Indian coal, obtained from the principal coal fields 
throughout India. The results shown by direct aSvSay of the mineral can- 
not, of course, be accepted in all cases as conclusive, but in the ahscnco 
of more reliaVde information derived from the practical use of the coal, 
they may be fairly accepted as approximately true. 

In thf above-mentioned report, we arc informed that the average 
composition, as determined frohi 74 assays of Indian coal is as fol- 
lows ; — Fixed carbon 52‘^, volatile matter •‘11 9, ash 15 r). And the 
results of similar assays of five specimens of English coals, such as were 
saleable in the Calcutta market during the last three years, showed an 
average composition, of fixed carbon 6810, volatile matter 2l}'2(), and 
ash 2*70. 

The relative duty or effective power of coals may he taken to vary 
directly as the amount of fixed carbon they contain ; and, says Dr. 
Oldham, taking this test it will be ween that out of the whole senes 
of Indian coals only one or two come up to this average, or, in other 
words, tliat tlie veiy best coal of Indian fields only io^ichcB the average oj 
English coals. If, on the other liand, we take the relative amount of 
ash matter, which does nut contribute to the heating power of the 
coals, we find that the average of Indian coals shows no less than 15 i 
per cent, as against less than 2J per cent, in English coals. 

‘‘ Practical trials on a large scale show the same result. Tlic two 
most heavily worked lines of railway in India, namely, the East Indian 
and the Great Indian Peninsula, use, respectively, Indian and English 
coal. And their relative consumption is 150 tons per mile in the fbimer 
as compared with 75 tons in the latter. It is, therefore, certain thaf, 
Indian coals arc not capable of more than two-thirds, in most cavses not 
more than one-half, the duty of English coals. 

“The relative amount of ash wil! also mateiially affect the co.st 
of carriage. If that amount be on the average 15*5 per cent., if- is 
obvious that in every ton of coal carried, more than onc-sixtli of use- 
less material is also carried. And this becomes a very important 
element when space or stowage is concerned." 

The experience obtained by the British India Steam Navigation 
Gompany relative to the use of Indian coal in sea-going steamers, is, 
that, generally speaking, about one-half more is required of Indian 
than of good English coal to produce a given heat. It also forms a 
slag which blocks up the bars and prevents ventilation ; and the ash 
and clinker turned out being about 50 per cent, greater than results 
from the use of English coal, the staff of Rremen and coal trimmers 
has to be increased in a corresponding ratio. Rubble rx)al alone is used 
for steamers. Small coal will .scarcely burn, being so earthy and impure. 
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The foregoing sliows wliat a considerable amonnf of impurities is 
con taj Lied in ludian coals. These impurities consist chiefly of eartliy 
matter, meclianioally combining with the carbon, and, therefore, capable 
of being mechanically separated from it. So far as I am able to judge 
from the particulars contained in Dr. Oldham’s report, and from further 
information on tlie subject which I obtained from Dr. Oldham himself 
just before his recent departure for India, there would appear to be no 
difficulties, by the employment of well known expedients, in obtain- 
ing from the Indian coal fields a fuel nearly as pure as, and at a much 
less cost than, English coals, for use on the railways and steamers 
in India. 

The practice of coal washing, though extensively adopted in France, 
Belgium, and some parts of Germany, jis only just now beg^ning to be 
generally introducecl by the various coal owners in this country. Sev- 
eral years ago a Bourdon^s coal-washing machine was brought over to 
this country, but it was only employed by the person who introduced 
it. The patent has now expired, and coal proprietors, having seen the 
advantages to be obtained by its use, are upw beginning to adopt it. 
Ceal washing is already extensively practised at the Ebbw Vale Iron- 
works for tlu^, small stuff which was formerly lost, and this makes such 
excellent coke that it is used in the furnaces for making Bessemer 
steel. Another of these machires has also recently boon started at 
Dowlais. TJui following is a desciiption of the one at El)})W Yale, 
taken from “Enginoonng — 

Tlie fine coal is raised by a Jacob’s ladder to the top of the 
washing tanks, and led by separate spouts into each of the four com- 
partments. These are of cast iron, about four feet square, open at the 
top, and hopper bottomed to permit the escape of the shite and heavier 
matters. The compartments arc kept nearly full of water, which is 
churned up and clown thiough the coal l)y means of four 30-inch 
pistons, working with a 4-inch stroke, in as many open topped cylin- 
derjTat the sido, one piston to each compartment. The shale, pyrites, 
wc , soon settle to the bottom by their greater weight, and are let off 
at inteiTals by opening a valve, some of the water escaping and more 
being then added. One combined machine with four pistons and 
washing tanks, is worked by a small engine, and is attended to by two 
men and six girls. It will wash 200 tons in 1 2 hours, at a cost of less 
than 8r/. per ton, all told, the wages amounting to hardly 155. a day. 
What was once wasted is tluis converted, when coked, into most valu- 
able fuel, the coke from washed coal slack being purer than that from 
the large coal of the same pits, inasmuch as most, it not all, the sul- 
phur is washed away.” 

In order to apply this washing to Indian coals generally so as to 
render them nearly equal in purity to English coals, it would be neces- 
sary, in the first instance, that they should all be reduced to the con- 
sistency of coal slack by being broken very small, the smaller the 
better. After washing, it would by no means of necessity follow that 
all the coal should be converted into coke, but it would be a great 
advantage if all intended for use by locomotives or steam vessels weie 
so treated, as they would tlui>s be enabled to bum the piucst form of 
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carbon obtainable for their purposes. That portion, however, which 
it might be desired to keep in the form of coal should be con- 
verted into what is generally known by the name of artificial fuel \ ' 
that is, the small coa! should be compressed again into blocks, the particles 
being made to adhere by the employment of a very small peix'entago 
of gluten, tar, or other suitable cement The best material hitherto 
used for this purpose is an organic substance obtained as a residue in 
tlie manufacture of starch, and which is almost valueless for other pur- 
poses. This can be employed in quantities not exceeding one per cent, 
of that of the coal dust to be compressed with it; it leaves no ash in 
burning, and what is still more important as compared with the ready 
liquidity of coal tar, it does uot molt at a high temperature, so that its 
binding effect is uot lessened when exposed to the heat of the fire. 

1 saw a great many specimens of this artificial fuel in the Paris 
Exhibitioq, and many of them seemed to be of excellent quality, the 
fracture presenting an appearance somewhat resembling the fracture 
of pig iron, only with a coarser grain. The particles when pressed and 
rubbed hard with the hand did not easily separate, and little or no 
dust was made by it, even under rough usage. The character and 
qualities, of these kinds of compressed fuel depend upon the nature 
of the original coal from which they are produced. The Belgian coal, 
and that of St. Etienne, which always requires wasliing on account of 
the pyrites and other impurities which it contains, must go througli 
this process before being compressed; the coal from screenings and 
dust from Ostrau, on the other hand, is so prire as to require only 
eerneiitiag together to make an excellent fuel. M. Felix Dehayiiiu, of 
Paris, states that his machine (which is a modification of one by 
M. Evrard, the Engineer of the Compagnio Aiionyme dcs Huiliercs 
de la Chazotto, near St. Etienne), produces 10 tons of fuel per hour, 
with a motive power of 80 horses. The whole machine weighs about 
(55 tons, with all its accessories and gearing, including the steam-engine. 
The coal bricks are slightly heavier than natural coal, and their calorific 
effect has been found fully equal, and in some cases even superior, to 
the latter. The process of washing removes about 5 per cent, of tlH3 
weight of the coal dust, representing incombustible impurities, and the 
compressed fuel leaves only six to seven per cent, of ashes. The com- 
pressed fuel of Chazotte leaves only four or five per cent, of ashfis. 
This latter is made from anthracite rfoal containing 81 percent, of 
carbon, 16*5 per cent, of hydrocarbon, and 2*5 per cent, of ashes. 
Some experiments made by the Messageries Irnpdriales, and by other 
parties, have shown a superiority of this fuel over the best <^>al 
from (Cardiff, amounting to 10 per cent., weight for weight. The 
Northern Railway of Austria has a production of 15,000 tons per 
annum. The bmquelfes used on that line evaporate 7*1 to 7*2 
pounds of water per pound of fuel in regular practice with locomotives 
for passenger trains, in which this fuel is used in preference to coal. The 
prime cost, taking the coal dust at its selling price at the pit's mouth, 
is stated to be considerably below that of the solid coal drawn from the 
same pits. 

In England the Patent Fuel Company manufacture a somewhat 
similar material upon the principle known as Warlichs patent. This 
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fuel is made from the best Welsh steam coal, and is made into bncks 
by machinery, which exerts a pressure of three tons to the square inch, 
I'hese bricks are afterwards baked in retorts up to a heat of from 700 
to 800'* fahreuheit, which has the effect of removing any sul- 
phur which might previously have existed in the coal, together with a 
large percentage of the water contained in it. The cement used is princi- 
pally pitch, with a small proportion of tar. In the report on experiments 
made with various kinds of coal in Portsmouth Dockyard in April 1858, 
one pound of this fuel is stated to have evaporated 9*23 pounds of water, 
and the residuum, after combustion, was found to consist of 1*88 ash, 
and 1 *68 clinker, or a total of 3’56 per cent, of ash and clinker combined. 

The East Indian Railway carried down to Calcutta during the year 
1.SG5 G, 279, 207 maiinds of coal. This was probably chiefly drawn from 
the Ranigunge coal-field. The mineral from that district contains from 
8-50 to 35*20 per cent, of ash, the average on 30 specimens referred to 
in Dr. Oldham’s report being 15*59 per cent.; so that, of the above-men- 
tioned quantity of coal conveyed by the East Indian Railway Company, 
it is not unreasonable to suppose that 9,78,927, or nearly one million 
inaunds, consisted of unsci‘viceable ash. The cost of conveying this 
amount of rubbish a distance of 121 miles, at the rate of \i(L per ton 
per mile, must liave exceeded 22,00(W. ! 

Supposing this coal to have been first freed from its impurities in 
the manner above referred to, so that on leaving the mines it contained 
only from five to six per cent, of ash, a saving in carriage alone would 
have been effected amounting to nearly 15,000/., equal to Lv. W. a ton 
on the whole amount brought down by the railway ; and judging from 
what havS already been stated regarding the cost of similar operations in 
Europe, this would probably be an ample margin to allow for washing 
and converting the coal either into coke or artificial fuel, and thus a far 
purer fuel might be sot down at Calcutta (worth considerably more than 
I.v, 4c/. a ton beyond the value of the coal as it is in its natural state) 
by railway from the Ranigunge coal-fields for the same price at which 
an immensely inferior article is now obtainable there. 

The high price in India of coal exported from England, averaging 
for the last two years on its arrival about 21. 10^. per ton, is a subject 
for very serious consideration. The impurities contained in the Indian 
coal now employed by some of the railways must act as a serious draw- 
back to the economical working of those lines, not only on account of the 
bulk of useless matter contained in the fuel, but also in consequence of 
the injurious effect those impurities which they largely consist of have 
upon the locomotives themselves, by the formation of clinker, whicli 
also necessarily entails much additional labour for its removal. 

The supply of Indian Railways with good and cheap fuel is a subject 
of as great importance to the Government as it is to the Railway Com- 
panies themselves, since cheap and good fuel leads to economy in one 
branch — and that by no means an unimportant one — of the working ex- 
penses of a line. It is impossible for l>ad fuel to be absolutely cheap, 
although under certain conditions it may be relatively so when com- 
pared with the cost of coal sent out from England, for its use is 
necessarily attended with many and serious drawbacks, all leading to 
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expenses which would not be required where good coal only was employed^ 
and which thus make the low priced inferior article absolutely the more 
expensive in the long run. 


MINING STATISTICS, &c. 


Extract from the Proceedings of the Oovernment qf Indta, Public TVbr/fc^ Depart* 
ment.^No. 359i?, dated 23ri April 1867. 

Read again — 

Public Works Department No, 52R, dated 17tL January 1867. 

Read also — 

Home Department No. 3076, dated 26tb March 1867, with enclosures. 

Observations. — With this letter is forwarded a memorandum on 
the coal resources and products of India by the Superintendent of the 
Geological Survey, together with copy of a correspondence on the 
subject. Dr. Oldham, in his letter No. 470, dated 3rd June 1866, and 
again in .No. 567, dated 26th Januaiy 1.867, remarked on the absence 
of reliable information on the subject of the production of coal in India, 
and the out-turn of the various collieries now being worked, and 
expressed an opinion that inveatigarions should be carried out, and 
statistics compiled, in order to keep information of the kind up to date, 
and to the level of the advance of the knowledge of the geological 
structure of India, 

2. In support of this view, it was urged that it was merely 
necessary to detach a single Assistant of the Geological Survey, who 
should devote his whole time to the duties of receiving returns from 
the managers and proprietors of mines, and facilitating the supply by 
them of information by personal communication, and also by ascertain- 
ing by personal enquiry the amount of the produce of the various mines. 

3. The expense of the proposal would, therefore, be limited to 
the salary of one Assistant on the Survey and his travelling expenses. 

4. This proposal was, when first made, negatived in the Home 
Department, it being thought that the information to be acquired 
would not be worth the expenditure involved. 

5. The coiTespondence is now tdrwarded to the Public Works 
Department, with a remark that the question will not be re-opened 
unless it be considered desirable in that department. 

6. The Governor General in Council in this department fully 
concurs in the force of the remarks made by Dr. Oldham in the 3rd 
paragraph of his letter, dated 3rd June last, and is strongly of opinion 
that it is better that these matters should be started on a proper basis 
while mining is yet in its infancy in the country, even though it may 
he doubtful whether the information obtained at first will in itself be 
of great importance. 

7. A great deal will have been gained if a repilar and systematic 
record of mining operations is obtained before these operations have 
extended further than they now do, 

w 
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8. lii ihiy view His Excellency in Council in this departmeni 
considers that the suggestion of Di\ Oldham might with advantage be 
carried out, and desires that the question should be re-considered in 
the Home Department. 

Order.— Ordered, that these observations he communicated to 
the Home Department for information and further consideration. 


From E. C. Batley, Esq., Secretary to the Government of India Home Depart- 
to Officiating Svperintendent of the Geological Survey of Indiay-^ 
No, 621, dated Simla, 27 tk May 1867. 


Referring to the letter from this department No. 2451, dated 

the 3fd of July lajst, to the address 
of Dr. Oldham, I am directed to for- 
ward the accompanying copy of the 
resolutions marginally noted, and to 
observe, with reference to the reasons 
adduced by the Public Works Depart- 
ment, that no time should be lost in organizing some proper system of 
obtaining correct mineral statistics. In this view I am directed to 
request that you will submit a detailed scheme, with a tabular state- 
ment of the proposed establishment and contingent expenses. 


Public Works Department, No. 52R, 
dated l7th January 18G7. 

Home Department, No- 3075, dated 
26th March 1867. 

Public Works Department, No. 35dR, 
dated 2.Srd April 1867. 


From H. B. Mtidlicott, Esq., Officiating Superintendent of the Geological Survey 
of India, to Secretary to the Government of India Home Department, Simla , 
— No. C4G, dated VMh June 1867. 

1 have the honor to reply to your letter No. 621 of 27th May 
1867, conveying instruction regarding an estimate for the regular col- 
lection of correct mineral statistics for India. 

2, In recommending, on various occasions, the sj^stematic obser- 
vation and registration of mining statistics, Dr. Oldham has already, 
in a general way, indicated the measures he would propose ; I entirely 
concur in the suggestions urged by Dr. Oldham, and I will endeavor 
to put them in a more detailed form. The fitness, I might say the 
necessity, of having this work affiliated to the Geological Survey of the 
country is too obvious to be further commented upon ; I will therefore 
take for my guide the rates of pay at present sanctioned for the Survey, 

if for an addition to its staff. It would no doubt be desirable that 
the system should be initiated by some one already well acquainted with 
the coal rooks of India ; but it would most seriously cripple the progress 
of the Survey to have one of its best officers permanently detached on 
such a special duty, and perhaps the object here indicated would be 
best attained by the immediate supervision Dr. Oldham would himself 
exercise upon the commencement of the project 

3. The work would at present only involve the services of one 
qualified officer with a small office establishment The knowledge and 
experience required in the map entrusted with this duty (see this Office 
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letter^ No. 470 of 6th June 1866, to your addre$s) c6uld not be obtained 
at a less rate of remuneration than that now sanotioned for tl)e ^^rade 
of Assistant Geologist, the 2nd grade on the staff of the Geological 
Survey and with a 43rospeot of rising to the lat jgrade. Allowances 
should also be granted at the same rate as to the other officers of the 
Survey. 

4. The duties of such a post would entail more frequent and rapid 
travelling than is necessary for the regular field work of the Survey, and, 
consequently, the expenditure under this head would be heavier in the 
case of the Mining Geologist. It would appear in the usual way 
Rs, 4 or 5 per day while out on duty, or as railway or other fare bills, 
or as mileage. 1 should think that a sanction of Rs. 150 per month 
all the year round would quite meet charges for travelling. ^ 

5. One intelligent clerk would probably be sufficient for the 
office work at the comnienocment. I should expect that Rs. 60 
per month would pay this clerk and meet all necessary office expenses. 
This estimate like the last would be checked by the actual items. 

6. • For field establishment I have taken the sum allowed on the 
Survey, Ks, 26 per month. 

7. I do not consider that there need at first be any contingent 
expenses. 


8. The total annual expenditure thus incurred would be as shown 
in the annexed abstract : — 



Monthly cliarffCH. 

Annual charffeiu 

One Mining Geologist, salary commeoriiig at 
Bs. 500, not to exceed Rs. 1,CKX) a month, 

Ks. 

Ks. 

rising by Rs. 60 each year 

5(X) to 1,000 

0,000 to 12,000 

Allowances 

1:^0 

1,660 

Field Establishment ... ... . . ^ 

25 

300 

Office ,, 

50 

600 

Travelling charges ... ... 

160 

1,800 

Tot At 

855 to 1,356 

10.200 to 16*260 


9. The primary business of this office wWl be the collection and 
tabulation of the mineral produce of India, as done in the Mining Re- 
cord Office in England and in other European countries, and of which an 
approximate idea may be formed upon the returns recently sent in by 
Dr. Oldham. It would also be the duty of the Mining Geologist to ex- 
amine the pits with a view to improving the system of working ; and to 
make a special study of the mineral deposits, with a view t© the exten- 
sion of the mining operations^ and to the more precise determination of 
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the resources of the field. In fact> he would attempt for India what is 
accompliBhed in England the local Inspectors of Mines ; by Mr. 
Warrington Smyth, the Mining Geologist to the Geological Survey of 
Great Britain; and by Mr. Robert Hunt, Keeper of the Mining 
Records. It will not be supposed that such a post can be a sinecure, 
or that the work, if fairly accomplished, can be unproductive. 

10. I will at once communicate to Dr. Oldbam the proposal that 
has now been made that he may make enquiries, for a man fit for the 
duties in question, and I would solicit early information of •any decision 
on the part of Government. 


No. 2629, dated Simla, 2^rd Julif 1867. 


Forwarded to the Financial Department, with the papers noted in 

the margin, for 
considerat i on 
and orders, espe- 
cially with re- 
ference to the 
cost of the pro- 
posed scheme 
on the Geological 


t iorn Siiiicrintondent Geological Survey, No. 470. dated 3td June 1866. 

To ,, ,, „ ,, 2461, ,, ,3rd July „ 

f rom Public SVorke Department, No. 52R, aated l7th January 1867, and en- 
closuio'i. 

From Superintendent Geological Survey, No. 557, dated 26th Janiiary 1867, 
and enclosure. 

Hcoolution No 3U75, dated 26th March 1867. 

1 roni T’uIjHc Works Department, No. 36911, dated 23rd April 1867 
To ufljcmting Superintendent Geological Survey, No. 621, dated 27th May. 


compared with the usual scale of pay for Assistants 
Survey ; and the return of the papers requested. 


O^icc memo, by E. H. Lushington, Esq., Secretary to the Governmetd of India 
Financial Departmentj No. 1796, dated Simla, 2nd August 1867. 

With reference to docket No. 2629, dated 23rd July 1867, the 
undersigned has the honor to inform the Home Department, that the 
proposal for the appointment of a Mining Geologist, at an annual 
expeuHu, for salary and establishment, of Rs, 10,260, rising to Rs. 
16,260, has been referred to the Secretary of State, with a request that, 
in the event of his according sanction, Dr. Oldham, who is in England, 
may be informed. 

• 2. The original papers received with the above-mentioned docket 
arc herewith returned ; copies having been kept for record. 


No. 4744, dated Simla, 2l8t September 1867. 

^Indorsed by the Home Depa/rhnewt. 

Copy forwarded for information to the OflSciating Superintendent 
o\ the Geological Survey of India, ivilh reference to his letter No. 646, 
dated 12th June. 
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Extract from the Proceedings of the Government of Luiia in the Eimncial DeparU 
mmt, — No. 199, dated I4th January 1868. 

Read the followiug despatch 

From the Right Eonble Sir Stafford H. Northcote, Bart., Se&refan/ of State 
for India, to Eis Excellency the Right Eon" hie the Goi^ermr Gene^*al of 
India in Counc{l,^No. 168, dated India Office, London, 23r<;Z November 1867. 

The despatch of your Excellency in Council in the Financial 
Department, dated 2nd August, No. 181 of 1867, forwarding some 
papers relative to the proposed appointment of the Mining Geologist, 
at an annual charge for salary and establishment of Rs. 10,260, rising 
to Rs. 16,620, has been considerefd by me in Council. 

2. In reply, I have to express my approval of the proposed 
arrangements, and will request Sir Roderick Murchison, Dr. Oldham 
having returned to India, to select a competent person for the post. 

Order. — Ordered, that a copy of the above be furnished to the 
Home Department, with reference to Office memorandum from this 
department, dated 2nd August 1867, No. 1796, and also to the Comp- 
troller General of Accounts. 


Nod. 326 and 327, dated 24th January 1868. 

Endorsed- by the Eome Department* 

Copy forwarded to the Superintendent Geological Survey of India, 
in continuation of endorsement No 4744?, dated 21st September last ; 
and to the Public Works Department, with reference to its No. 889, 
dated 30th ultimo. 


From the Right Eonble Sir Stafford H. Northcote, Bart., Secretary of State 
for Lidia, to His Excellency the Right Eonble the Governor General of India 

in Comioil, — No. 19, dated January 1868. 

In continuation of my despatch of the 23rd of November last. 
No. 158, I have to inform your Excellency in Council that I communi- 
cated your letter, in the Financial Department (Education, Science and 
Art), dated the 7th of August 1867, No. 181, and its enclosures, to the 
Director of the Royal School of Mines, and requested him to select‘*a 
competent person for the post of Mining Geologist in India. 

3. Sir Roderick Murchison, in a letter dated the 16th ultimo, of 
which I enclose a copy for your information, recommended Mr. Mark 
Fryar to fill the appointment^ and I have accordingly nominated that 
gentleman to the post in question, — the terms of his engagement being 
set forth in two letters to his address, dated, respectively, the 6th and 
24th instant, a copy of which I also forward '•for the information and 
guidance of, your Excellency in Council. 

3. Mr. Fryar will reach Calcutta on oi about the 23nd of April 

next. 
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From SiB R. E. Muhchison, to Loed Clinton, &c., Slc.,— B ated Geological 
Surveg Office, Jermyn Street, IQth December 1867. 

In consequence of the request conveyed to me, by the direction of 
Sir Stafford Northcote, in your letter of the 20th November, I have 
taken due pains to select a competent person to cany out eflficiently the 
duties of a Mining Geologist on the Geological Survey of India. 

The gentleman who, after much enquiry, I recommend for this new 
post is Mr. Mark Fryar, a practical Mining Engineer, now resident at 
Hanham, near Bristol.' 

Mr. Fryar was in early life engaged in colliery operations in the 
north of England, and has been recommended by Lord Ravens worth and 
the Hoffble Augustus Liddell as a proper person to be one of Her 
Majesty's Inspectors of Mines. 

He has since been employed to inspect and report upon the copper 
and iron mines in Servia, and to inspect the petroleum springs on the 
flanks of the Carpathian Mountains. He has also been engaged, by 
order of the Viceroy of Egypt, in surveys in Ancient Thessaly, Syria, 
South Arabia, and the West Coast of Africa, and has I'eported upon the 
mineral produce of those tracts. 

I find that Mr. Mark Fryar will accept the appointment in question 
on the terms offered ; but, having a wife and three children, lie wishes 
to know if the Indian Government would, besides his own passage, pay 
anything towards the passage of his family to India. 

P. 5. — The official documents accompanying your despatch arc 
retained for a short time, in order that Mr, Fryar may become acquaint- 
ed with their contents. 

I may add that Mr. Fryar is in the prime of life, or between 30 
and 34f years of age. ^ 

Prow H. Merh^ale, Esq., c. b., Undet'- Secretary of State for India, to 
M. Feyak, India Office, London, Qth January 1868. 

The Director of the Royal School of Mines having recommended 
you for the post of Mining Geologist on the Geological Survey of India, 
1 am directed to inform you that the Secretary of State for India in 
Council is pleased to nominate you to that appointment. Sir Roderick 
Murchison communicates your enquiry whether anything would be paid 
by Government towards the passage of your family to India. In reply, 
1 am to inform you that it is not the practice of the Indian Department 
to grant allowances for this purpose, but that the usual sura, £150, will 
be paid to you on account of your outfit and journey to India. You 
■will take your departure for Calcutta at any time within three months 
fiom the present date. Your salary will date from the day of your 
reporting your arrival at Calcutta to the Government of India, com- 
mencing at the rate of Rs. 500 per mensem, and rising by its. 
each year to Rs. 1,000 per mensem. Your travelling expenses will 
be paid by Government>. and you will have a small field and office 
establishment, 

• Hofe , — ITiP iH-frr sent to Mr. Fiyar by miotakc said 50, he wab requested by the 
0th instant to alter it to 600. 
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Sii Koderick MiucUisoii lias doubtless made you acquainted with tlie 
duties attaching to the appointment which you are about to hold ; they 
are, speaking generally, as billows : — To collect and tabulate the mineral 
statistics of India ; to examine the coal pits, with a view to improving 
the system of working ; and to make a special study of the mineral 
deposits, for the purpose of extending mining operations and determin- 
ing more precisely the resources of the field. 

From J. 009MO Mklvill, Esq., Assistant Unde^'-Sscrefary State for India^ to 
M. Pbtar, Esq., dated India Office, London, TMk lanmvy 1868. 

I am directed, &c., to acknowledge the receipt of your letter of the 
10th instant, relating to the salary and allowances attaching to the post 
of Mining Geologist in India, to which you have been appointed. 

In reply, I am to Inform you that your understanding as to the rate 
at which your salary will increase is correct, namely, by Rupees 50 per 
mensem from the commencement of the second year of your appoint- 
ment, until it shall reach Rupees 1,000 per mensem. 

As regards the allowances of Rupees 1 SO a month, to which you 
advert, and the travelling allowances of Rupees 150 per mensem, it is 
not quite’ clear, from the correspondence forwarded by the Government 
of India, whether they are to be disbursed to yourself alone, or to be 
shared by the establishment which will be allowed to you. It will be 
left to the Indian Government to arrange the details as to the allowances 
in question. 

I am to add that, on your arrival at Calcutta, you should report 
yourself to the Secretary to the Government of India, in the Financial 
Department (Education, Science and Art). 


Nq». 1311-13, dated 12tli March 1868. 

Fndorsed hy the Some Department. 

Copy forwarded to the Financial Department, Superintendent 
Geological Survey, and Public Works Department in continuation, of 
endorsement No. , dated 24th January 1868. 


GEOLOGICAL TOUR OF Das. OLDHAM AND STOLICZKA, AND ITS 

RESULTS. * 


From the Itiylit Konhle ike Ormyemor General of Jndm in Council, to the 
Right Mon hie Viscount Crtmborne, Seci^etary qf State for lndia,-^No. 64, 
dated 2^th March 1867. 

Under the circumstances explained in the accompanying copy 

of a communication from the Superin^ 
•No. 688, dated ISthMurch 1867. tendent of the Geological Sury|fy of 

' India, we have sanctioned his proposal 
to proceed to Europe, aocotnpanied by his Assistaat, Dr. Stoliczka, 
on duty connected with the Geological Survey, for a period of six 
months. The arrangement, you will perceive, entails no extra expense 
upon the State. 
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From T. Oldham, Esq., ll. d., Superintendent of the Geological Survey of 

India, to the Secretary to the Government of India Home Depaktment,—* 

No, 589, dated March 1867. 

One of the most serious difficulties which the Geological Survey 
has had to contend with in this country has ever been the want of 
standard collections for comparison and reference. Since the establish- 
ment of the Geological Museum much has been done to remedy this 
evil. But there still remain, of course, many gaps in our series. At 
the present time, in immediate connection with the description of the 
Indian cretaceous gastropoda, we are gi^eatly hampered by the want 
of such, and in fact we cannot bring out satisfactorily the papers of 
the Survey due at the end of the year without comparison of some of 
our Indian specimens with standard collections in Europe, containing 
unique series which cannot, at any cost, be obtained for this country. To 
do full justice to this investigation, it would be essential to visit the 
collections now preserved at Vienna, Turin, Geneva, Caen (Normandy), 
Munich, London, Moscow, and possibly St. Petersburgh. This must 
he done sooner or later, and it is highly desirable it should be done at 
once. 

It is obvious that such an examination and comparison cannot he 
made without serious and heavy cost, though, if it be practicable in 
any way, it ought to be accomplished. In discussing, therefore, the 
matter fully with Dr. Stoliezka, our Palaeontologist, I have ascertained 
that he, as well as myself, is so anxious to be able to compare these 
European collections, that he would be willing to proceed to Europe 
for the purpose, at his own expense, provided only his doing so be con- 
sidered '' on duty,” and that he be permitted to be absent on this duty 
for six months. I think this a proposal very greatly for the advantage 
of the Geological Survey and of the Government ; and also a most 
liberal offer on the part of Dr. Stoliezka, whose low rate of pay will 
barely enable him to meet the necessary cost by expending a whole 
year's income during those six months. He would proceed in April, 
after the close of the present official year, and be back before the cold 
weather season would commence. 

By the very zealous exertions of Dr. Stoliezka, I am able to 
announce that not only the one fasciculus of the Palseontologio Indica 
due on the 1st of April next, is ready, but the whole four fasciculi only 
due at each successive quarter, are complete, and the parts for the 
entire year can be issued on the first day of that year. And, further, 
shch progress has been made in the succeeding parts, that (with the 
exception of the information now sought to be obtained by personal 
comparison of other collections without which it cannot be so complete), 
the entire volume for the year 1868-69 could be ready in three months* 
time. This is abundant proof of how thoroughly and efficiently Dr. 
Stoliezka has devoted himself to aid in the punctual preparation of 
these most valuable memoirs^ and that the same zeal would distinguish 

his investigations in Europe. 

« 

I most earnestly solicit that the proposal be sanctioned by His 
Excellency in Council, 
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If alone, however, Dr. Sfcoliczka will not, in the short time staf.ed, 
be able to accomplish all that is required ; and we must either limit 
ourselves to only a very partial success, or give him assistance. 

Shortly after tlie establishment of the Geological Museum, I was 
ordered to proceed to Europe on the same terms exactly as now pro- 
posed, and to take with me an Assistant. We then visited many of 
th(/ larger collections at Homo, established friendly relations of exchange 
witli them, made known our wants here ; and on our return brought 
back with us series of specimens and books which, in money value, 
were worth all that we spent. It has been chiefly owing to this visit 
also that our collections have since then been annually enriched with 
valuable books and rarer specimens, which could not bo obtained in 
other ways. The trip cost the State nothing. It cost each of those who 
went fully a year's pay during the six months' trip, but the advantages 
derived have been very great and continuous. I would now seek per- 
mission to do the same to proceed on duty, but at my own expense, 
taking with me such series as are now awaiting personal comparison and 
examination. In this way Dr. Stoliezka, taking up more specially the 
fossils, could proceed to such collections as were needed for his purposes ; 
while I would take the inijierals, rocks, &c., and investigate these. By 
this division "of la])()r where praei-icabic, and by united exertions in 
other places, I would anticipate that* wo should bo able to clear away 
.much of the difEcuHies which now iinpodo our progress. 1 would at 
the same time take the o])portunity of bringing together illustrative 
si'iies, showing the practical application of the minerals to the arts and 
inarinfactures, — series Avhich will be needed the moment the compk^tion 
of the new Museum building will enable them to be exhibited. I have 
tried, but I regret to say in vain, to make such illustrative series by the 
aid of others. 

The alteration of the end of the financial year to the 31st of March 
will enable nui to (jomplet() annual report, accounts, &c., before going, 
and yet to bo b^ck before the field work of next season shall commence, 
Mr. IT. B. Medlicott, Deputy Superintendent for Bengal, would take 
charge of Ihe Office here, while tlie absence on leave of several of the 
Assistants will reduce the amount of work to be attended to. 

The duty proposed will not entail one penny additional cost on the 
State, but the advantages will be very great, and bv no means confined to 
the present. And, on these grounds, I would solicit the sanction of fJ*s 
Excellency in Council to my being absent (with an Assistant) from 
India for six months on duty connected with the Geological Survey 
of India, on the condition tliat no additional expense be incurred in 
consequence. 

I would add that neither I nor Dr. Stoliezka seek for leave or any 
cessation of work. Our object is to facilitate the progress of the Survey, 
and we are willing to do this at considerable* cost to ourselves, seeing 
that the desired end cannot be attained, excepting by such personal 
examinations. 
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From W. E. Ward, Esq., Offiriatifig Under Secretart/ to the Omemmeni of India 
Homb Department, to the Sifperintendent of the Oeologieal Survey of India' 
— No. 2946, dated 22md March 1S67. 

In reply lo ycmr letter of the 13th instant, No. 589, I am directed 
to inform you that the Governor General in Council is pleased to sanc- 
tion your proposal to proceed to Europe, accompanied by your Assistant 
Dr. Sioliczka, on ’ duty connected with the Geological Survey ; your 
absence tolas! for six months, and terminating before the beginning of 
the next field season. 

2. This arrangement, it is understood, will entail no extra expense 
upon the State. 

Reported to the Right Hon'ble the Secretary of State for India in 
letter No. 54 of 1867, dated 26th Mai'ch. 

From the Right Hon hie Sifi Stafford H. Northcote, Bart., Secretary of State 
for India^ to JHis Excellency the Right Hon hie the Governor General of India 
tn Coicncily — No. 52, d/xted 2Uh May 1867. 

The dispatch of Your Excellency in Council, dated 26th March, 
No. 54 of 1867, stating that you have permitted Dr. Oldham, the 
Superintendent of the Geological Survey of India, with his Assistant 
Dr. Stoliezka, to proceed to Europe for a period of six months on duty 
connected with the Survey, has been considered by me in Council. 

2. In reply, I have to express my approval of these arrangements 
under the circumstances explained in Dr. Oldham’s letter to your 
Secretary, 


EXAMINATION OF STANDARD GEOLOGICAL CX)LLECTIONS IN EUROPE. 


From T. Oldham, Esq., ll. d., Superintendmt of the Ge.ohgical Survey of India^ 
to the Secretary to the Govemmewt of India, — No. 803, dated ID/i Decern- 
bfjT 1867. 

I had the honor a few days since to report, for th§ information of 
His Excellenev the Governor General in Council, my return to Cal- 
cutta, accompanied by Dr, Stoliezka, and my resumption of the duties 
of this Office. 

1 have now briefly to state the extent of our recent examination 
of standard European collections, and our comparison of these with 
the Indian series. 

^ Proceeding to Europe by Trieste, we commenced this comparison 
at Gratz, where, with the friendly aid of Professor Peters, we went 
over all the valuable collections. Thence to Vienna, the noble collec- 
tions iu which city were, as usual, most freely and liberally opened to 
us. From all we received the most zealous co-operation, and from 
several very valuable contributions. Leaving some fossil series to be 
examined more in detail by Dr. Stoliezka during a second visit, we 
proceeded to Cracow, whence we examined the famous salt mines of 
Wieliczha. Thence to Breslau, where we received every aid from 
Professors F. Roemer and Goppert, whose labours in Palaeontology are 
well known aud very highly valued. At Drespen, Professor Qeinitz 
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not only received us with the moat marked and cordial friendHneaa, 
but himself accompanied us to the important sections in the neigh- 
bourhood^ and facilitated our researches in every possible way. From 
Dresden we visited the long celebrated mining centre of Freyberge, 
and then passed on to Halle, where Professors Gisbil and Girard opened 
their collections to our study. At Leipzig we were fortunate enough 
to meet Professor Naumanne, whCse researches are well known to all 
geologists. From Leipzig to Berlin, and its splendid museums and 
valuable collections. From Berlin to Magdeburg, thence to Brunswick 
and Hanover, to study the beautiful - collections of De Witta. Then 
to the long celebrated University of Gottingen, and from that to Giessen, 
From Giessen to Cologne, and thence to Bonn, the classical series in 
which place occupied our careful attention for some days, Aachen, 
where the original series of cretaceous fossils described by Muller and 
by Deby are preserved, next engaged us ; and from Aix la Chapelle 
we proceeded to Maestricht to study the highly interesting and 
very valuable collections of Bosquet and of Binkhorst Vou Binkhorst. 
We also visited the sections in the ueighbourhood (St. Peter^s Moun- 
tain). From this we passed by Antwerp to London. 

In London, at the Geological Society, is preserved the very valu- 
able series of fossils from the districts of Trichinopoly, originally 
described by Professor E. Forbes. A careful study of this all-import- 
ant collection being one of our chief objects, we devoted to it and 
the other collections in Ijondori some weeks, during which Dr. Stoliezka 
wasS engaged for many hours daily in going over the series individually 
and most carefully. 

Leaving London we proceeded to study the collection and sections 
in the field in the classic ground of Normandy. From Caen to Paris, 
where we received valuable aid during our brief stay from Professors 
Marcon, Hebert and Danbree, and were enabled to compare their 
valuable collections with good results. 

From Paris Dr. Stoliezka proceeded to Munich, Stuttgart, Salz- 
burg, and again to Vienna to complete his work there. The Munich 
collections of fossils and minerals are rapidly becoming most valuable, 
and under the able management of Professor Zittel, will probably soon 
be the finest in Europe. They are also of high interest to the Indian 
Geologist, as containing a large number* of the original collections ol 
the Brothers Schlagintweit, all of which were carefully examined. 

Meanwhile, I returned to London, to further arrangements for t^e 
purchase of a large collection of fossils, rocks, and minerals. When 
visiting Giessen, I found the extensive collections made by Professor 
V. Klipstein during nearly quarter of a century for sale ; and thinking 
that this series would prove an invaluable acquisition for the Calcutta 
collections, and finding that, if not secured at an early date, it would 
probably pass to other hands, I did not hesitate, in order to avoid 
delay, to solicit sanction from the Right Honorable the Secretary of 
State for India in Council to treat for this seyries within certain limits. 
After a little time, and full consultation wilh other Geologists and 
Palaeontologists, all of whom strongly supported my recommendation, 
sanction was granted— as T Have already reported— to my endeavouring 
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to secure this valuable collection for India, at a price not exceeding 
(exclusive^ of cost of packing and transport) three thousand pounds ; 
and I was directed, if purchased, personally to superintend the 
packing and depatch. 

This sanction reached me on the 7th ' September, and on the 8lh 
T started for Giessen, having meanwhile requested Dr. Stoliezka to 
join me there again. I devoted two days, en route, to the study of the 
collections at JRrussels. At Giessen we both went over the whole 
series of Von Klipstein's collections in detail, each doing this separately, 
and without communication, anil forming a separate estimate of the 
value. Finally comparing these two estimates, and finding that, with 
the most trifling differences, they essentially agreed, I succeeded, after 
some difficulty, in agreeing to purchaffc all for the sum of two thousand 
and four hundred pounds, being six hundred less than the full amount 
sanctioned. 

This careful examination and valuing of the collections occupied 
some ten days, and we had still to have the whole packed and 
despatched. 

Among the most remarkable portions of this collection were some 
entirely unique and very valuable fossils, long known to Palieoutolo- 
gists, and long classical iu the history of geology in Europe. Among 
others, cs[)ecially the only kiioWn skull of the diiiotherium and of the 
dorcatheriura. These the Right Honorable the Secretary of State had 
suggested (and I entirely coincided in the suggestion) should be placed 
in safe keeping in some of the larger collections of Great Britain, where 
they would he freely accessible to the public, while our Indian collections 
should receive the equivalent value in money or exchange of specimens 
and costs of the originals. 

My first care, therefore, was to see these unique specimens packed 
up and despatched to Jjondon, allowing time for their transport. I 
paid a rapid visit to the Museums of Darmstadt, Basel, and Bern, and 
hurried to London, and finally arranged to hand over the unique specie 
mens to the British Museum, receiving for them the value. 

Meanwhile, the packing of the reinaiuder of the collection pro- 
gressed under Dr. Stoliczka\s personal superintendence, who during 
this time visited the collections at Wurzburg, Hidelberg, Frankfort, 
Wiesbaden, &c., the last box was closed at Darmstadt on the 21st 
October (this colleelion alone occupied more than eighty boxes of 
different sizes) ; and leaving these for despatch, we proceeded at once 
to Geneva, wliere we devoted some time to the valuable collections of 
Professor Pritet and others. Thence we hurried to Turin, where, with 
the aid of Professor Sisuionda, we went carefully over the noble series 
of fossils ; thence to Milan, to compare the highly interesting originals 
of the labors of Stoppani and Mencghini ; and thence to Bologna, 
where the earnest aid of Professor Capellini enabled us to examine the 
fine scries of vertebrated fossils there preserved. We were then 
obliged to hurry on to Brindisi to catch the steamer for India. 

Til the foregoing brief summary of our movements, several places 
hav« been omitted, as they only occupied us for a few hourS; devoting 
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the morning to a visit to the collections, and travelling on by night to 
some other place. It will snflSce to say that upwards of fifty collec- 
tions have been examined, special attention in all cases being devoted 
to such points as were of special interest in Indian geology. 

From many of these places I obtained valuable donations ; in 
some I took advantage of the friendly co-operation, of the Professors 
to purchase several things much needed to supply deficiencies in our 
collections. None of these have as yet arrived, and a detailed list of 
them must, therefore, be deferred. Altogether more than 30 boxes 
(independently of the Klipatein collection) have been already des- 
patched, and there are many more to follow. 

I gave special attention to adding to, and completing, our most 
valuable and extensive series of meteorites, and I am happy to be 
able to report that I have returned with no less than 36 specimens, 
representing 33 different falls. These are not all new to our Indian 
collections, we already had representatives of 10 out of this number, 
but I have been able in several to obtain better specimens than we 
previously had, while 22 or 23 are entirely new to our series. A few 
of these were purchased, but the majority were received as donations 
or in exchange. This addition again maintains the Calcutta series of 
aerolites in its position as the most numerous in existence. 

I regret exceedingly that time did not admit of our visiting the 
collections at St. Petersburg!! and Moscow, which have a special 
interest for Indian geologists from the geographical position of the 
localities whence many of them have been obtained ; but it would have 
been impossible to have accomplished this, excepting by neglecting 
other places. 

Without anticipating more detailed lists, I may note, as among 
the more important donations, — from Vienna, a valuable series of 
irachytic rocks from Hungary, and some good fossils from Munich, 
a most important series of careful casts from the originals of the 
Schlageiitweit Himalayan collections as described by Professor Oppcl ; 
from Professor Hebert, Paris, an excellent series of Normandy fossils ; 
from the Royal School of Mines, London, a good collection of carboni- 
ferous limestone fossils (nearly 400 spedimeas), also a good serie^ of 
minerals; from David Forbes, Esquire, a number of rare minerals ; 
from Dr. Gemitz, some beautiful Dyas fossils, &c., &c. Of all these, 
detailed lists will be prepared on their arrival. Several valuable dona- 
tions of books have also been received. 

There have thus been obtained (quite independently of any 
purchases) very large and valuable accessions to our collections, both 
of fossils, minerals, and rocks. Several of the standard and typical 
series and sections of Europe have been compared ; and in addition 
to the immediate and present advantages, relationships of friendly 
intercourse, and of scientific exchange and ^co-operation, have been 
established with many new institutions and fellow-laborers in geology, 
which cannot fail to produce most important contributions m the 
future. 



( 174 ) 


The result of all this careful comparisou of standard European 
types has been highly satisfactory. Very much has been seen and 
learnt which could never have been acquired from descriptions alone ; 
and while it will be necessary to make, in consequence, a few changes 
in the identifications of Indian fossils, by much the majority of the 
alterations will be in the European descriptions. The most satisfactory 
evidence of the general accuracy of almost all the couclusions we had 
previously arrived at has been obtained. 

Seeing that these valuable results have involved no additional 
expenditure whatever, and have been obtained during a season when, 
owing to climatical causes, no field work is practicable in Bengal, I trust 
that His Excellency in Council will consider with me that they are most 
highly satisfactory. * 

I would bear the strongest testimony to the untiring zeal and 
devotion with which Dr. Stoliezka gave himself to the task before him, 
and to the liberality with which he never scrupled to incur expenditure 
in travelling constantly and rapidly in order to save time for other 
work, — expenditure which his limited pay certainly could not have 
sufficed to meet. 


From A. P. Howell, ICkq , Under ^crefarn to the Gcrrernment of India Home 
Dhpaiitment, to the Superintendent of the Geological Survey of India , — 
No. Ill, dated ^th January 1868. 

I am directed to acknowledge the receipt of your letter No. 8()H 
dated 11th ultimo, relative to the proceedings of Dr. Stoliezka and 
yourself in your recent examination of standard geological collections 
in Europe. 

2. In reply, I am directed to state that the Governor General in 
Council has read your report with much interest, and I am to express 
to you His Excellency in Councirs high appreciation of the zeal so 
successfully displayed by Dr. Stoliezka and yourself in obtaining speci- 
mens and acquiring information of great value to the Geological 
Survey of India. 


Froceeduigs of the Government of India, in the Financial Department, — No. 254, 
dated 15^4 Januai'y 1868- 

• Read the following — 


From the Bight Hon'hle Stb Stafford H. Nobthcote, Bart, Secrctarij of State 
for India, to Hit hlrceUeney the Bight Honhle the Governar General of India 
in Council, — No, 410, Jeited 2'3rd November 1867. 


Ijetters from Dr. Oldham, 
datodl3th July, 19th September, 
aud 8fch October 1867. 

Letters to Dr. Oldham, dateif 
hth and 26th September and 
25th October 1867. 


I forward herewith, for your information 
and guidance, copy of correspondence with 
Dr. T. Oldham, Superintendent of the Geo- 
logical Survey of India, relative to the pur- 
chase and transmission to India of Professor 
Klipstcin s collection oi fossils and minerals. 
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T. Oldham, Esq , ll, d.. Superintend etit of the Oeohqtcal Survey of India t to 

ike Under Secretary of State for India, — Dated London, 13/7/ Juh/ 1867. 

I have the honor to solicit the favor of your submitting to the 
Right Hon^ble the Secretary of State for India in Council the follow- 
ing statement for orders. * 

It will be known to the Right Hon'ble the Secretary of State, that, 
accompanied by Dr. Ferdd. Stoliczka, Palaeontologist to the Geological 
Survey of India under my charge, I have been authorised to come to 
Europe, during the* recess season in India, for the purpose of comparison 
of such European collections as cannot be made available in India, 
but of which a careful study is essential to the proper understand- 
ing of Indian fossils and rocks, ^uch occasional visits must ever remain 
essential to the sound progress of geological knowledge in India, 
until we have been able to bring together in that country collections 
and libraries of reference sufficiently extensive for general use. The 
procuring, therefore, of such series has been one of the main objects of 
our research. We have already visited all the museums and geologists 
in Gratz, Vienna, Prague, Cracow, Breslau, Dresden, Leipzig, Halle, 
Berlin, Brunswick, Hanover, Gottingen, Giessen, Bonn, Aachen, Maes- 
tricht, &c- «&.c. We have invariably mot with the most hearty and 
friendly aid from the many distinguished mineralogists and pala?onto- 
logists we have met ; with all we have' established relations of exchange 
and co-operation, which will in future years prove invaluable ; from 
several^ 1 have already obtained donations of selected fossils of rarity 
and interest which it would have been impossjible to have obtained in 
other ways, and of which the mere money value is very considerable. 

Among other collections, we spent some time in the study of the 
very extensive and valuable collection of Professor Klipstein in Giessen. 
This series is of the highest interest, as containing the originals of 
many of Professor Kilpstein’s valuable descriptive papers. It is the 
result of five and twenty years of continued labour ; it is very exten- 
sive and in good order. 

Family reasons and pecuniary difficulties have induced Professor 
Klipstein to offer the whole of this extensive collection for sale in one 
lot. It contains briefly summarized the following series ; — 

Vertebrata. — Inclusive of the splendid head of the dinotheriuin, 
the originals of many other descriptions and a fine series of bones of 
birds, there are from— ^ 



Sped menu. 

Tertiary deposits of Nortli Germany 

... .3,890 

Older ditto ditto 

160 

Tertiary deposits of South Germany 

... 1,610 

Older ditto ditto 

60 

From other countries 

516 

Total 

... C,226 

With about 400 casts of rare species not now procurable 

400 


6,626 


Making a total of more than 6,500 apeciraens of the vertebrate fossilg alone. 
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MolluscA, — Of this large order, the collection contains nearly 2,000 

specimens ; of these a summary is 
given in the margin. Plants fossil, 
a veiy fine series from the Wetteran, 
containing about 1,600 specimens. 

In addition to the fossil series, the 
collection contains — 1st, a systematic 
geological series with 8 to 9,000 spe- 
cimens; 2nd, ageographical collection 
with about 8,000 specimens from 
Hesse and North Germany, and 
about 4,000 from other countries, 
and of minerals a large suite, the 
exact number of which 1 did not 
ascertain, but which contains many 
excellent specimens, several of which 
are of varieties which, though not 
uncommon a few years since, cannot 
be obtained now. 

The nutnl)er of spccimejis alone (‘xceeding 50,000, is, however, 
a very inadequate index to the value of the collection. Many of the 
species are very rare, several uni([ue. The head of the dinotheriunv 
alone represents a money value of some hundreds of pounds, and in a 
similar way many others are of high value. 

The chief value of the collection undoubtedly consists in the very 
extensive and varied series of the remains of vertebrate animals. These 
vertebrate remains are precisely those which can never he obtained in the 
ordinary way from mineral or fossil-dealers. They are rare in occurrence, 
and are immediately picked up by local eollocdors and others interest oil 
in such studies. So much so, that it may safely be asserted that a good 
collection of vertebrate fossils could not he made at once, at any cost^ 
through the agency of ordinary dealers. 

Such a series also is precisely that which is most needed in 
Tnd la. It is at present quite impossible to work out in India the 
wouderful series of fossils wliich occur within its limits. There exists 
no collection for comparison; and until such a series he formed, it will 
he css(mtial, for any real and satisfoctory progress in Indian geology, 
to send or bring specimens for comparison witii European collections, 
while this can he done only at such cost of time and money, and at 
such chance of Joss and injury that every one is anxious to avoid 
the risk. 

Some hollcctioii of this kind is therefore absolutely essential for the 
progress of scientific enquiry in India; and 1 have no hesitation in 
saying that an opportunity of securing so good a series as the present, 
is not likely to recur. I have heard of no other collection of the same 
kind now in the market, nor of any other likely to be. 1 am also 
aware that if not quickly secured, the present collection will in all pro- 
bability go to America at once. 

For the entire .series. Professor Klipstein asks the sum of Flo- 
rins 35,000 or £3,500, this is to include packing. I should not wish to 


Mollttsca. 

Serondjiry dVrtiary from Wurtom- 


berj(, Bavaria, Tyrol, &c. .. 2,680 

Bohoiniau Cretaceous ... 300 

Bohemian Silurian ^ ... 150 

Vienna Basin ,. .. 900 

Alps, Styria, Cojinihia, &c. 2,500 

Westphalia, &c , Uevonian .. 642 

Westphalia Cretaceous, &c. 900 

MkhlW Khcin Devouian 930 

Hanover Cretaceous, &t*. ... 350 

Belf^inm Carbon iferou.s ... 600 

Aachen and Maestri cht .. 2.50 

N France all formations not 37 690 

N. France Tertuirv . ... 2,520 

S Fninre older formations .. .1,150 

S. France Tertiary ... ... 1,200 

Italy and Sicily . . .. 1,020 

Kn{?land, Sweden, Russia, America, 

&c., about ... ... 3,000 
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entrust the packmg of such a collection to any other supervision than 
oui own, and 1 would thereibie propose to reserve for packing, iiisuiance, 
&c., the sum ol £500. • t o> ^ 


i ^ collection is well worth this sum or even more. In- 

deed itisasmes soeiitireiyMnd^^^^^ to be met with again that it is 
ejctremely di^ult to hx the true limits of its value. I believe also 
that It IS a collection admirably suited to tlie wants* of India in this 
uec ion, and that the acqtusition of it would give a .stimulus to the 
stttdy of Comparative Anatomy an<l Palaon-tology iu that country, which 
W(Ai ( yie d valuabte results and tend perliaps more than any other 
Miig e step to give a practical direction to the studies of the many able 
iVative students of medicine and auatomy, who are now without any 
object or stimulus to prosecute these enquiries subsequently to their 
leaving college. 


Another gain would be this, that from the extent of the collections, 
many typical duplicates could be supplied to local College Museums. 
As oiy^erintendent of the Geological Survey, I bavc frequent applica- 
vTh specimens, which I always regret being unable to comply 


k circumstances, I would solicit that the question may 

be brought before the Right Hoodie the Secretary of State for India 
m Council, and that I may be favored with orders on the sutnect. It ia 
desirable to be able to give a definite reply to Professor Klipsteiu at as 
early a date as possible. I would earnestly urge the propriety of 
securing this valuable collection for the Indian Museum Calcutta, 
and of seizing the opportunity of my being at hand with Or. Stoliezka 
to have It safely packed and despatched. Should this fecommendatiou 
be acceded to I would ask authority to permit Professor Klipstein to 
draw one-half of the amount payable on his definitely agreeing to the 
terms, and the remaining half on the completion of the packing, &c. 
o the entire collection. And that I might myself be authorized to 
draw such sum not exceeding £500, as may be requisite to pay for 

packing cases, freight, &c., all such .expenditure being supported by 
vouchers as usual. o rr j 


I would again urgently solicit that the purchase of this valuable 
cmlection may be sanctioned, believing th/it it would tend most 
cttectivcly to facilitate scientific enquiry itf India. 


From J. Cosmo Melvill, Ssq., Under Secretary of Slate for Lidia, to Superintendent ' 
of the Geological Survey of Indian- Dated India Office, Lcmdtm, 5th 
September 1867. 

I am directed by the Secretiary of State for India in Council to 
acknowledge the receipt of your letter of the 13th July last, and to 
.^quaint you in reply that he is prepared to sanction the purchase of 
Frotessor Klipstein’s collection of fossils at a cost not exceeding i;3,000, 
if a further examination should confirm your opinion as to its value for 
scientific purposes in India, ami if it should correspond with the des- 
cription given of Its condifJon and preservation. The Secretaiy of 
State in Council i;? also willing to authorize you to incur the expense 
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of £!} 0 () for packing; the collection, &c., and recjtiesis that yon will 
personally make such arrangements for the purpose as may secure the 
specinieurf from injury in transit. 

Witli reference, however, to the more rare and unique specimens 
referred to in your letter, and especially to the fossil remains of the 
dinotheriurn, Sir Stafford Northcote is of opinion that it- would not 
he desirable tliat such fossils, the scientific interest of which is princi- 
pally associated with the Geology of Europe, should be lost to this 
country and to scientific men of the neighbouring continent ; whiLst 
therefore he is prepared to sanction the purchase of ^this collection. Sir 
Stafford Northcote requests that you will endeavor to anaiige for tlie 
fitting disposal of specimens of the class above referred to by making 
thorn over to some of the principal institutions of this country lor their 
pro])ortionate value, or iu exchange for such other specimens as you 
may consider would be of more service in promoting scientific research 
in India. 

Sir Stafford Northcote desires me to stiggesi whether it might not 
be desirable that casts of tlm fossils thus disposed of, be prepared and 
sent to Calcutta with the rest of the collection. 


T. Oldham, Esq,, Superlntendi'iit Geologkal Surret/ of LxUa, (o the Ufider 

Secreiarp of State for India, — Daiud JJarmstadt , 19M Sepfemhev 1H67. 

I have the honor to report, for the information ol tlu* Right Hon’ble 
the SeoreUiry of State for India in Council, that on tlie receipt of your 
letter dated 5th instant, I at once pioceeded to Gicssin, and commenced 
the detail(Ml examination of Professor von Klipstein’s collections. The 
very limited space at his disposal for the exhibition of the colh^ctions, 
the iie(;essity for going over each portion in succession, and tluj fact 
that parts of the collection were here, iu Darmstadt, as well as in 
Giessen, have rendore^l this comparison more tedious tluui I had hoped. 
With the zealous aid, however, of Dr. Stoliezka, Palaeontologist to the 
Geological Survey of India, it has now been completed. In some 
respects I found the collection not of the value I had been led 
to suppose ; in others my estimate was too low. I took the precaution, 
therefore, of getting Dr. Stoliezka to estimate the value of each portion 
without any communication with me. I did the same myself, and then 
taking our separate results and finding that the total value, wdiich we 
had til us assigned, agreed so nearly that there was less than £100 
difference between the two sums, I felt greater confidence in the correct- 
ness of the estimate. 

I have, therefore, agreed to give to Professor von Klipstein for the 
entire series the sum of £2,400. This is £COO less than the amount 
sanctioned in your letter. 

I have already made a commencement of the packing, whicli shall 
be carried out without any delay. 

With reference to the second paragraph of your letter, I have to 
report that such specimens, as it may be desirable to make over to 
some of the princif5al institutions of England, shall be packed up first 
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nnJ despatched at oiicc to London. As soon as they shall have :irrived 
there, 1 shall niyselt ivlnrn and endeavoin. to the best of uiy abdity, to 
eaiTy out Sir Statfoul Nortlicotos wishes, so as (o render them freely 
ac(fessil)le ti» rneu of sc‘ienc*e. 

J hii\e iioAv further tO request the favor thai authoiity may be 
given for the issue to me of two (‘heques ol £1,:^0U eacli, to be 
'handed to Professor Von Klipstein, on delivery of the I’ollection, and ot 
the sum of £500 to me, to provide for tlie effective paiLing and disposal 
of this series Detailed voiiclicrs shall be submitted in support of these 
charges on coinpletJioa of the work. 


From Herman Meuiv\le, Esq., Under ^crrrf an/ of Siafe for India, to tin Sn/terin- 

iendent GcoJoyical Survey of India, — Dated India Ojffivc, London, Se/)- 

tmnher 1867. 

I am directed by tlio Secretary of State for India in Council to 
acknowledge the recei])t of your letter of the lj)th instant, and to 
forward heicw’ith two eheipies in favor of Piofessor von Klipstein lor 
£l,!i()0 each, and one in favoi* of yourself for £500. 

From T Oldham, Esq, Su/mrinicudent <f the Geidoc/iraJ Surrey (f India, to the 
Under Secretary of State for India,— Dated T^ondon, S/4 Oetohrr 1867. 

In continual ion of former correspondence on tin* subject of the 
purchase t)f Piof(LSs<u* Von Klipstein s collections, I have now the lionor 
1(» icport that., in order to carry out tliu liberal views of the Right 
lloii'ble the Secretary of State for India, I luive now brought to London 
t,h(‘ unupKi and most valuable specimens from that collection. These 
are 1 ho skull of {]iQ. (linotlic ri am liead entire of tliii dormilKtrium,, 
the lower jaw coiii|>let(.‘, and a separate runius of the same of the 
iapLrris irresais, all unique and classical specimens. I'liese vahmble 
fossils, I have now arranged with the keeper of the Pala'ontologlcal 
Department of the Hritish Museum; to hand over for deposit in the 
national collection, on satisfactory terms, which 041 ly await the linal 
sanction of the Trustees. This will, I trust, be accorded witliiu a very 
few days. 

Considerable progress has been made in the packing of the remain- 
der of the collections for transmission to diidia, and I can now sjieak 
more fully than before as to the extent of the series : — 

— The petrological and geological collection is really good and 
extensive. In conjunction with such specimens as we iiavo already, 
this will enable me to put out in Calcutta a thoroughly useful and 
nearly perfect scries, and one rarely equalled lor either study or 
compariaoii. 

27id . — The mineralogical collection is also good so far as it goes. It 
Las not, however, been added to of late years, aud there are still many 
deficiencies which must be supplied before it can be said that w^e have 
an efficient mineralogical series in Calcutta. 

2rd . — The fossil series is also good so far as it goes, but as in the 
mineralogical, so in this series, there are many gaps which must be filled iu. 
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Seeing, then, that the collection, as a whole, has not altogether 
supplied the wants which, on a more cursory inspection, I had hoped it 
would meet, while at the same time, the cost has been reduced m 
similar proportion, I would express an anxious hope that I may be 
permitted to supply the deficiencies, by purchasing, wherever procurable, 
such wanting imiieral species and such characteristic fossils. If au- 
thorized to do so • now, while 1 should be personally able to select, I 
think the expenditure of c£^■)(X) would meet these requirements, as 
far as it would be practicable to do so at the present time. 

I may add that this sum, in addition to the amount already paid 
for the Klipstein collection, will not amount to the limit so liVierally 
sanctioned by the Right Hon’ble the Secretary of State in Council. 


From Hebman Mebivale, Esq , Under Secretary of State for India, to the 
Superintendent of the Geological Survey of India, — Ualcd India Office, 
London, 2Bth October 1867. 

I am directed by the Secretary of State for India in Council to 
acknowledge the receipt of your letter of the Sth instant, and to 
acquaint you in reply that Sir Stafford Northcote is not piepaied 1o 
sanction the expenditure of a fixed sum for the purpose to which you 
refer ; but that any specific recommendations which may from tune 
to time be made by you for the purchase of specimens to supply 
deficiencies in the Klipstein collection of fossils and minerals, will 
receive due consideration at this Office. 


Ordered, (hat a copy of the above be forwarded to the Home 
Department for information. 










